HINTS & SOLUTIONS 


TOPIC : TRIGONOMETRY 


EXERCISE # 1 
PART - | 

Section (A) 
A-1. 1802 = n° 
A-2. nm = 180° 

; 1 1 
A-3. (i) 2x7 -2x7=0 

rr { 

(ii) 34+2+3x ane 
A-4. (i) cos 210° = cos(180 + 30) = — 


(—cos@)cosO® _ 
sin@x(—sin®) — 
(ii) cos — cos8 + cos6 — cosé = 0 
(iii) sin6 x cosé [tand + cotd] = 1 


A-5. (i) ot? 6 


A-6. tang=—- > “ PE 2620) > sin @=— 2 and cot 9 = — 12 
12 2 13 5 
ae 
ide. =. = sin® — cot@ _ sin0 + cote Popes | ae _ 181 — RHS 
—cosec0—cosed 2 cosecd 9,13 338 
Section (B) 


in/2 


w LIA ZN 
7 


B-2. 


y=-4x +1 
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B-3.%3 tand + sec0d = 


secé — tan6 = 


r/o clr 


— 2seco = a ae = secoé 
3 2 


B-4. (i) sin (202 + 402) = sin 602 = 8 


(ii) cos (1002 — 402) = cos 602 => 


B-5. u moe teae aie eee 2 = i x2sin50 - gine 
2 2 2 2 2 2 2 


B6 A+B=45° =>  tan(A+B)=tan(459) = —anAttanB _ 
i-tanA tanB 
> tanA + tanB + tanA tanB = 1 => (1 + tanA) (1 + tanB) = 2 


put A=B= 225 = (1 +tan22> )P=2 => tan 225 = 2-1 


B-7. asecO=1-btand (1) 
a? sec?0 = 5 + b? tan?0 ... (2) 
(1)? is a? sec? 0 = 1 + b? tan?6 — 2b tan 0 


From equation (2) 


2 
5 +b? tan?0=1+b*tan?6-2btand = tan = -- =>  sec?0 = : = 
(b? + 4) 
re) a? x =5+4 > a*b2 + 4a2 = 9b2 
Section (C) 


C-1. (i) sin (750 + 15°) . sin (75° — 15°) = sin 90°. sin 602 = (3/2 
(ii) sin (450 + 15°) . sin (45° — 15°) = sin 60°. sin 30° = /3/4 


C-2. (i) asin 0° cosaer=4 [Bat S61) 4 (5) a1 


4 16 
(ii) cos? 72° — sin? 54° = cos (126°) cos (18°) = — sin 36° cos 18° 
__ Vl0-2V5  yto+2y5 45 5 
4 4 16 4 
(iii) We have, L.H.S. = cos? 48° — sin? 12° 
= Cos (48° + 12°) cos (48° — 12°)[cos? A — sin? B = cos (A + B) cos (A — B)] 


= cos 60° cos36° = 3 x = = = =RHS. 
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C-3.%. wehave acos@+bsinO=c (i) 
=>acos0=c-—bsind =a’ cos? @=(c—bsin 0)?= a*(1 —sin’6) = c? — 2bcsiné + b’sin?6 
= (a? + b?) sin? 6 — 2bc sind + (c? — a?) = 0 (il) 
Since a, B are roots of equation (i). Therefore, sin o and sin B are roots of equation 


e =a" 


arb? 

Again, acos@ + b sind =c 

> bsin@ = c — acos0 

> b? sin? 8 = (Cc—acos 6)? 

> b? (1 — cos?0) = (c — acos6)? 
> (a? + b?) cos?8 — 2ac cos0 + c? — b? = 0 . (iV) 
It is given that a, B are the the roots of equation (i), So, cos a, cosf are the roots of equation (iv). 
eo =b 

ae abe .(V) 
Now, cos(a + B) = cosa cos B — sina sinB 
eb? c*-a? a*—b? 
aeeb? at +h? a +b? 


sina sinB = 


(iii) 


cos a Cos f = 


> cos(a + B) = 


C-4. LHS =sin {E4424} in [Ey A ZA} «sin 2. sink = sinA = RHS 
8 2 8 2 8 2 8 2 4 V2 


C-5.x% LHS = cos? o + cos (a + f) {cos a cos B — sin a sin B — 2 cos a cos B} 
= cos? a — cos (a + 8). cos (a — B) = cos? a — cos*a + sin? B = sin? B = RHS 


sin? A-—sin?B _ sin(A+B)sin(A -B) _ 2sin(A+B)sin(A-B) 


- = = tan (A+B) 
sinAcosA — sinBcosB psin2A — J sin2B 2cos(A+B)sin(A- B) 


C-6. (i) 


Q H _ fo} 
(ii) cot (A + 152) — tan 45 = OSS ) _ sin(A-15°) 
sin(A+15°2)  cos(A—152) 


_ cos(A +15°)cos(A —15°) —sin(A + 15°) sin(A —15°) 
sin(A +15°)cos(A —15°) 
(cos? A- sin? 15°)- (sirf A- sirf 152) | 2cos2A 4cos2A 


a (sin2a+ sin30°) sin2A +5 2sin2A+1 


C7. <6 <t = LHS = \2+2«2cos? 20 =./2+2|cos20 | 


0<0<— > 0<20<= 
4 2 
cos20is+ve => 2|cos 6| = 2 cosd 
8 < (0, 2/4) 
Zp _ 3 43 A Aeind put ein? 
C-8. cos’ A—4cos A+3cosA | sin oes 4sin PS degen (1—cos A). 3sina! ald A) 
cosA sinA cosA sinA 


=3(2-1)=3 
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1—tan? (=*] ; 
C-9. (i) LHS = J- +coscot4absec =% 
2 (=*} 2 2 
1+tan 
4 
Qa 
cos—cos 4a 
a-T a 9a . a 9a 
= .—COoSs +cos— cot 4a} sec —= 4-sin—+ = sec 
2 2 2 2 sin 4a 2 
Qa. . a 9a 
=— cos 4acos— — sin4asin— |sec — 
sin4da 2 2 2 
= 2 x COS oa . S@EC ee = cosec 4a = RHS 
sin4da 2 2 
cOS acos3a sinasin3a 


(ii) 


sin3acosa—sinacos3a cos3asina—cosasin3a 
cos3acosa sinasin3a _cos(3a—«a) 


; ‘ ; = cot 2a 
sin(2c) —sin2a sin2a 


(iii) SeC8A-1 _1-cos8A , cos4A _2sin°4A cos4A _ sin8A_sin4A _ tan8A 
sec4A-1 1-cos4A cos8A 2sin?2A cos8A_ 2sin*2Acos8A_ tan2A 
cosA+sinA cosA-sinA _ 4sinAcosA_ _ 2sin2A 
cosA-sinA cosA+sinA  cos*A-sin?@A cos2A 


(iv) = 2tan2A 


“40 _ Aeine _ Aein2 
sin30___— 3 sind = 9 _ sings = 0) _ sin 6. Now put @ = 15° 
1+2cos20 1+2(1—2sin° 0) 3-4sin* 0 


C-11. LHS = 4 (cos 20° + cos 40°) (cos? 20° + cos? 40° — cos 20° cos 40°) 


= 4 (cos 20° + cos 40°) c 6S 80 + iecosey ; (cos 60° + c0820°) 


2 2 


7 ; (cos 20° + cos 40°) (2 + cos 80° + cos 40° — 5 — cos 20°) 
= 2 (cos 20° + cos 40°) (2 + 2 cos 60° cos20° — ; — cos 20°) 
= 2 (cos 20° + cos 40°) (2 + cos 20° - 3 — cos 20°) 


=2x : (cos 20° + cos 40°) = 3 (cos 20° + cos 40°) = RHS 


ee) 
_ 4553 nee ar | ores “sa 
Cie igs eae ee eee 
tanx  tan(1—3tan*x) 1-—3tan*x 1-3 1—cos2x 14 tan? x 

1+cos 2x 


3+3cos2x—1+cos2x 2cos2x+1 
1+cos2x—3+3cos2x  2cos2x—1 


(ii) 2sinx , tanx(1— 3tan? x) 
sinx(3—4sin?x) tanx(3— tan? x) 
2 cos’ x—3sin¢ x _ 2 1—-sirt x—3sirf x  2+1-4sin®x | 


= + = 
3-Asin®* x 3cos’x-—sir x 3-4sir? x 3-3sirt x—sitt x 3—4Asin? x 
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C-13. tan6 tan(60° + 6) tan(60° — 6) = tan 30 


f [x _ _ 2 = 3 
LHS =tano V3 +tano V3 tan6o =4an6 3 = _ 3tano = 8 _ tan30 
1-J3 tano)\1+ V3 tanoe 1—3tan* 0 1—3tan* 0 
Put 8 = 20° 
: tan 20° tan80° tan 40° = tan60° = 
C-14. (i) L.H.S = (cosec 0 — sin 8) (sec 8 — cos 8) (tan 6 + cot 6) 
_ ({1-sin?@ \{1—cos?6\{sin?@+cos*@)_ sin®@ - cos*0 eaente 
sind cos0 sind cosé sin? @ - cos*é 
. = . 2 
(ii) isc 2sind tane (1 a Bay sec’ 0 
(1+ tan6@) 
_ 2sin@ tan@+2sin@ (sec*@ -tan?9) 2 sind (1+tan0) 2 sin® _RHS 
(1+ tane)? (1+ tano)? 1+tan@ 
(iii) LHS = aie _ jase USS) _1=sinA 
1+sinA 1+sinA (1-sinA) |cosA| 
= + (secA —tanA) = RHS. 
(iv) cosAcosecA—sinAsecA _ cos* A—sin® A _ cosA—sinA 
cosA+sinA sinAcosA(cosA+sinA) cosAsinA 
wv) 1 1 cosa 1 _cos*a—1+sina sina—sin®a _ sina 


seca—tana cosa 1-sina cosa (1-sina)cosa (1-—sina)cosa cosa 


1 cosa — sina+1—cos*a _ sina(1+sina) _ sina 


Now taking RHS -— = ; 
cosa sina+1 (1+sina)cosa (1+sina)cosa cosa 


3 3 3 gi 3 
(vi) Jas = a: qe =n a cos? A + sin2A — sinA cosA + cos?A + sin? A + sin A cosA = 2 
cosA+sinA cosA—sinA 
Section (D) 


D-1. LHS =cosa + cosf + 2 cos ed cos (==4) 


= 2cos t cos [5 } +008 [21 


chee a+ oe eee Theos | S—Praa Pe? 1 


=4cos geek cos (<2) cos (P27). RHS 
2 2 
D-2.% LHS = 2sin [£2] c08 (x-y) +2 sin 20082: x+y=(Z-2] 


> 2 cos z {cos(x — y) + cos(x + y)} (“ Z= S ~(x+y)) 


= 2 COS Z x 2cOSx cosy = 4 COS x COS y COS Z 


D-3. LHS =sin’x + sin (y + z) sin(y —z) = sin’x + sin(y+z) sin(z — x) = sinx [sin(a — (y —z)) + sin(y + 2)] 
= sinx. 2 siny COs z = 2 sinx siny cosz 
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D-4.x% cos (S — A) + cos (S — B) + cos (S-—C)+cosS 


2S—A-B B-A 28 -C —C 
= 2Cos [B=A-8) cos (A) + 2Cos ( cos (=) 
2 2 2 2 


Cc B-A A+B Cc Cc A B 
= 2cos | — | cos +2cos cos — =2cos— | 2cos—cos— 
2 2 2 2 2 2 2 


D-5. LHS = 2sin(A + B) cos(A — B) +2 sin Ccos C (. A+B=-C) 
= 2sinC {— cos(A — B) + cos(A + B)} = 2sinC { 2 sinA sin (— B)} = — 4 sinA sinB sinC 
sin /204(n-t)6 
D-6. LHS =sin0+sin (6+ 6) + sin (0 +2) + 0.0... + sin(6 + (n—1) o) = 2 sin( 
sin? 2 
2 
2n 
d= =“ (External angle of regular polygon) 
sin" (2n/n) | 29+ "12x 
So LHS = —2 sin Nn __|_Q=RHS 
sin(x/n) 2 
D-7.x LHS = sin? 6 + sin? 26 + sin? 30 + ....... + sin? nd = ert =e) sigue teste +(e") 
= 5 [(cos20 + cos40 + cos66 + ........ + Cos 2n6)] 
sige) 
_f 1 p) a 20 + 2n0 _f 1] sinn 0 2 cos(n+ 1)0 _RHS 
2)... 20 2 2 2 sind 
sin — 
2 
. n 
D-8. (i) By using Series formulae cos Acos 2Acos2?Ac0s 22 A.......... cos2”'A = = - 
sin 
sino 
LHS = cos eo cos ae cos on =—cos = cos at cos etl =- Ul a3 = RHS 
7 7 7 7 7 7 93 
.sin 
(ii) LHS = cos— cos ml cos ei . COS a6 . COS on 
11 11 11 11 11 
32n : 
sin — sin( n- 
= COS cos al cos all cos Es cos ce ae L = : = RHS 
11 11 11 11 11 2°. sin 32. sin 32 
Section (E) 
E-1. Let y = Cosx .cos (Fs x| cos 2x) 
3 3 
1 4n 1 —1+2cos2x 
y = —COSxX| COS— +cos2x => y = —COSXx 
2 3 2 
y = {[20082xe0sx -cosx]| => y= loos 3x + COS X — COSX] 
{ 
= — COs 3x 
7 4 
-1<cos 3x <1 
1 1 
Yimin = — 4 and Yimax he 
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E-2. (i) y = COS 2x + cos®x —) y = 3 cos*x —1 = 0 <cos?x <1 
Vines 1S2 => — Vmin=O-1=-1 
(ii) y = cos? [F+x] + (sinx — cosx)? = cos? [Fx] 2 coe (E+x)] 
y =3 cos? [F+x] -- 0<cos?0 <1 >  Yny=31=3 > Yn, =0 
E-3. = (i) y = 10 cos*x — 6 sinx cosx + 2 sin®’x = 5 (1 + cos 2x) —3 sin 2x + 1 —cos 2x 
= 4cos 2x —3 sin 2x +6 -- = Ja? +b? <acos0 +b sind <a? +b? 
Vinx =2+6=11 > Yin = —0+6=1 
(ii) y = 3005{0+=)45.cos0 +3 > y=3cos0. 1-3 sino + 5 cos0 +3 
y= Scoso- S88 sind+5cos0+3 => y= cosé ~ 38 sino +3 


ee ee ee ead Ey Men ee een reed 
max 4 4 min 4 4 
Section (F) 


F-1. Obvious 


F-2. (i) sin 98 =sin® => sin98-sind=0=>2cos 50sin49=0 => cos50=0 or 
sin 40 = 0 = 50 = (2n+ 1) 2 or 40 = mn = 0=(2n+1) or 9 = 
cos® sind 2 


(ii) cot + tan6 = 2cosecd > — + =— 
sind cosé@ sind 


cos*@+sin®@ 2 
sin@cos0 sind 


=> 1 = 2cos0 = 0 = 2nnt 


(iii) sin 20 = cos 30 > cos [= -20]- cos 38 => 5720 = 2nn +30 > 5720 + 30 = 2nn 


' —-—2nn 1 
=> 6§=2nn-2,2 >0 = 2nn- —,—| —-2n 
2 5 25 


(iv) cot = tan80 => tan80 = tan( 2-0) => 80= nn+5—0=90 7 (2n+t— 


20 ein? 
@) <Serestane eo OS PY be eit oe ne” See a -S{n+2] 


sin6cos0 4 2 
(vi)  cosecé = cotd + /3 


Ue =/3 = 1-cos0= 3 sino = 2sin?S = 8[2sin3.cos 5 


sin6 sin®@ 


= gn2=0: or tan 28 ir or =nn+—= 
2 2 2 3 
=> 0=2nn or 0=2nn+ = 


But for 9 = 2nz, cosecé is not defined 6 = 2nxcosecd 


b= one” 
3 
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(vii) tan 26 tan@=1= sin 20 sin 0 =cos 20 cos 0 


= 0 =cos 30 > 30 = (2n+ 1) 7 >= (2n+ 1) . 
(viii) tan6+tan 20+ J3 tan6 tan 20= 3 
=> tan 0 + tan 20 = 3 (1—tan 0 tan 20) 
tané + tan20 
ee 
1-tanétan20 v3 
> ian 30=tan” S30=nne” Soa a2 
3 3 3 9 
F-3. = (i) sin 8 + sin 30+ sin 56 =0 > sin 8 + sin 56 + sin 30 =0 
2 sin 30 cos 20 + sin 30 =0 > sin 36 = 0 and cos 29 = - 1 
2 
te nel, o=[ntt|nn el 
3 3 
(ii) cos 0 + sin@ = cos 20 + sin 20 > cos 8 —cos 20 = sin 20-sin 0 
. 30. 6 30... 0 a’) 30 
=> 2 sin—sin—=2cos — sin — > sin— =Oortan — =1 
2 2 2 2 2 2 
ae ane > eens ae” 
2 2 4 3 6 
(iii) cos’ x + cos’ 2x + cos’? 3x = 1 => =e + nese eee = 1 
=> cos2x + cos4x + cos6x = — 1 > 2cos4x cos2x = —2cos?2x 
=> cos2x = 0 or cos4x + cos2x = 0 


=> 2x = (2n +1) . or 2cos3x cosx = 0 


=> x=(2n+1)7, (2n +1), (2n+ 1) . 


may also be written as 


a 


, (3k) 


+ 


+ 


ola 


mn 1 
3.6 


a” Nee aioe hae” Jets 
2 6 6 


H- 


)= mn 


PlA ola o 


(kn +7 is same as (2n + 1) 


Pla 


(iv) sin?n@ — sin?(n — 1)6 = sin?0 
=> sin(2n — 1)@ sinO = sin?0 
=> sin@ = 0 or sin (2n — 1)6 = sind 
=> 0=mz_, sin(2n — 1)6 — sind = 0 
(2n- 2) 


=> 2cosnéesin 0=0 


ye) 


=>n0e = (2p + 1) (n-1) O=An 


Ea 

2 
At 1\n 

> 0=m, | pt 
n-1 2) n 
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F-4. (i) tan? 6-(1+ J3)tano+/3 =0 


After factorization we get > tand=1, 3 => O=nn +t “hn +e 
(ii) 4cos0-3sec0= jist. 
cos® cos 


>4-4sin2?0-3=2sin0>4sin2?0+2sin0d—1=0 
(5+) e-1 


= — = sea -=1t¥8 = sin@=—>—, “= cos 36°, sin 18° 


=>4cos?0-3=2sin0 


=> sind = 


tad 
10 — 


(iii) tan x. tan{ x + 4 ; tan{x + 22) = (8->tany| B48 | tanx- V3 - V3 


= —sin 54°, sin 18° = sin a ,sin= > 0=nn+(- 1)" Dom eye 
10— 10 10 


~/3 tanx || 1+ V3 tanx 


{ene SSteNK - ig => —tan3x =tant => tan3x = tan (-£] 


1—3tan*x 


nt 7 
3 9 


Tl 
3x =n =x= 
3 


F-5.x3 (i) V3 sin@-—cos 0 = (2 >2 [sino Jono sf2 


=2sin(o-2)- sf 2 = sin [0 =) = 1 = sin 7 =0-* =nn + (-1)" 


(ii) sib + 2e0s0 = 6-5." _ gin ae 


V29 (29 29 


5 T 
= sin > sin 6 + cos ¢ cos 8 =—— => cos (0-6) =sing= cos( Z - | 
29 2 
=0-$=2nns (5-9) 30-22 E3 o+ >6=2nn+2 ,2nn+ — +26 
= 0=2nn+2, nn — ++ 26For 0 = 2nn— 7 + 26, 


We have 0 = 2nx+2 C — 4 = 2nn+ 2{ tan 2 =tane i 


5 
24 P 
=2nn+2tan'| 2 — | =2nn+ 2tan™ (3) 
5 7 
1+— 
2 
29 5 
2 


0 =2nn - or 2nnx + 2a where tan"! 2 =a 
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Trigonometry 


Section (G) 
G-1. tanx e[-1,1] = X nn Enns Z) on I 


G-2. = (2sinx + 1) (sinx —1) > 0 


> sinx < ae 
2 


7x 110 7% 112 
AE) —,— ann + —, enz +— 
(z 6 ( 6 6 


G-3. VV3 cot 0 <1 


1 
=> 0 <cot0 <— 
V3 


=> 60 (nn+ 7/3, nt + 2/2] 


B D 
G-4. oh h 

AD 

—_ a— 60x —=>E 

In AABC © = tan6o? = /3 
Xx 

h= /3x 

MACDE —"— ~tang0°=—. 
60-x al 


V3 h=60-x => 3x=60-x>x=15m 
h = 15./3 meter 


A 
\ (— 


a Cc D 
—$—_—_ » ———> 
In AABC tan 0 an ssvewevisens (i) 
a 
h 7 
In AABD tan (90 — 6) a (ii) 
Pate 7 h oh 
By equation (i) and (ii) tan 6.cot 6 = 6 
=> h? = ab 
=>h-=,Jab 
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Trigonometry 


h-25 


<a 


In A ABC tan Pai 
Xx 


In A ADE tan a = isey eS. 
X 


X X 


=> h=50 meter 


PART - Il 
Section (A) 
A-1. cos (540° — 6) — sin (630° - 0) = -cos 8+ cos 0 = 0 


A-2. tan 1° tan2° tan3° .... tan45° .... tan 87° tan88° tan 89° 
= tan 1° tan2° tans° .... tan45° ...... cots° cot2° cot1° =1 


A-3. x=y ( s}=2( s}3 te - 2 _) (say) 


-1 2 2 
XY + YZ + ZX =— 2074+ 412-227 = 0 


A-4. = 0° <x < 90° & cos x = = = log,, sin x + log,, cos x + log,, tan x 


V10 


= log,, (sin x cos x tan x) = log,, (1 — cos? x) = log,, (1 — 9/10) = log,, (=) =—1 Ans. 
A-5. tana + cota = a => tan*a + cot?a + 2 = a2 = tan‘a + cotta = (a? — 2)?-2 = at —4a2+2 


Section (B) 


y-axis 


B-1. 


X-axis 


B-2. cosecé — coté = a 


cosecé + coté a > coto ae - a 
0 2\a 
B-3. square &add a?+b* =9+ 16=25 
H 3 
B-4. ( Sia S Ua aca xX __ —COsx (1 — cos*x) = sin’x 
sin x(—cot x) —COSX 


B-5. 3{cos*a + sin*a} — 2{cos*a + sin®a} 
= 3{1 —2 sin? a cos’a} — 2 {1 x (cos‘a + sin*a — sin? Ccos?a.)} 
= 3-6 sin’a cos’a — 2 {1 —3 sin? a cos*a} = 3-6 sin’a cos’a — 2 + 6 sin’a cosa = 1 
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B-6.x. |1+cos ——||1+cos oe 1—cos ou 1-cos —| =|1—cos?—~ 1 gade == 
10 10 10 10 10 10 


Sn _ cn . 51) (4) . 


4 4 16 6 
B-7 sin24°cos6°—sin6°cos24° __sin(24°-6°) —— sin18° _ 
; sin21° cos39°—sin39°cos21° sin(21° —39° ) ~ sin(—18°) 7 
B-8. tanA+tanB=a => tanAtanB=b = tan (A+B) == 
‘ 2 
sin?(A + B) = is -* 
a® +(1—b)* a’ +(1—b) 
B-9. tanA-tanB=x =>cotB-cotA=y 2a = 
tanA tanB 
Xx 
1+ — 
1 _i+tanAtanB- y_ 1 


=  tanAtanB = ~ Now cot (A—B) = 2 = 
y tan(A—B) tanA-tanB X x y 


—tan 25°+ : 


B-10 tan(180°— 25°)—tan(90°+25°) tan 25° —1- x? 
; 1+(tan (180°—25°) tan(90°+ 25°) 2 2 x 
B-11. -- cot (A+B) =cot 225° =1 = oth eI eg 
cotA+cotB 
=>cotAcotB=1+4+cotA+cotB 
cot A . cotB _ 1+cotA+cotB 1 
1+cotA+cotB+cotA cotB 2(1+cotA+cotB) 2 
B-12. 203° + 22° = 225° > tan (203° + 22°) = tan 225° = 1 
tanz03*+tan22" 4 = tan 203° + tan22° + tan 208°. tan22° = 1 
1-—tan203° . tan22° 
Section (C) 
— tan? 152 

ca, tan 1S” = cos (2 « 15%) = cos 30° 

1+tan* 15° 

4 

C-2. tanA — > A > Ill? quadrant 

5 sin 2A + 3 sinA + 4 cosA = 10 sinA cosA + 3 sinA + 4 cosA = 10 sinA cosA + 3 sinA + 4 cosA = 0 

sinA = — 5 

4 
cos A = — 
3 
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A... SA _ 16(1+cosA) 


C-3. cosA = = 16 cos? cas — 32 sin —sin = —16 (cos 2A — cos 3A) 
4 2 2 2 2 


= 16(1+ COSA) _ 16 :(ac0s2 A-1) - (4 cos? A—3 cosA)} = 8 142 —-16 42x — 2 -—1- Axes 3xe =3 
2 4 16 64 
C-4.  tan?0 = 2 tan?o+ 1 . (i) 
2 2 = 2 
cos 20 + sin?g = 189 | gine g tan o" ee a sin? = —sin? + sin’ = 0. 
1+tan* 60 1+ 2tan* o+1 2 (1+tan* >) 


Which is independent of o 


C-5.23 we |Z "| a7 z ; 
2 2 


Qa Q 
V1+sina —1-sina = [sind cos [sind -cos sine +cos—| — |sin2 —cos@ 
2 2 2 2 2 
= sinx+cos% — sinX +cos% =2cos% |-: sin@ > cos 
2 2 2 2 °3 okie 3 - . 2 , 
C-6. 1 — 1 = a ae 1 
cos (270°+20°) /3sin (2702-202) sin20° /3cos202 
2 ¥3 505202! sin208 
2 2 4sin(60°-202) 4 sin402 4/3 


2%8 nao: cos 20° v3 sin40° v3 sin 40° 3 


C-7. 3A=2A+A => tan3A = tan(2A + A) 
tan 2A+tanA 


1-tan2A tanA 


> tan3A — tanA tan 2A tan3A = tan2A + tanA 
= tan3A — tan2A — tanA = tanA tan2A tan 3A 


=> tan3A = 


cos20°+8sin70°sin50°sini0° cos20°+4 {(cos60° —cos8@ )sin5@ } 


C-8.23, 5 = 5 
sin 80° sin 80° 
_ cos20°+2 (1-2 cos80)sins5® — cos20°+2 sin50°—2 (sin130 °—sin30 9 
sin® 80° sin? 80° 
_ co0s20°+2 sin50°—2sin (180 —50}+ 2sin30@ _ 1+cos20° | 2 + sin? (80°) = cos? 10° = 2 
sin® 80° 1+cos20° 
C-9. = ; (2 sin 12° .sin48° . sin 54°) -5 [(cos 36° — cos 60°) sin 54°] = 5 [sin? 54° — 5 sin 54°] 


-i[s pet (eat 4] Sate Ne 7 Bod). 5 tes 2d6 - 2468 -21=3 


4 16 4 8 4 
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C-10.z3 A = tan 6° tan 42° ; B = cot 66° cot 78° => == tan 6° tan 42° tan 66° tan 78° 


A _tan 6° tan (60°-6°) tan (60°+6°) |. 790 tan ap° 


B tan 54° 
> = tan 18° . tan ~ as tan (60°+189 = a i: -1>5A=B 
Section (D) 
D-1.3% tanA+tanB+tanC=6,tanAtanB=2 
In any A ABC, 


tan A+tanB+tanC =tan Atan BtanC 
=> 6=2tanC => tanC =3 
tanA+tanB+3=6 


> tanA+tanB=3 & tanA tanB=2 
Now (tan A-tanB)?= (tan A+ tan B)? —4tanA tanB=9-8=1 
> tanA-—tanB=+1 
tan A-—tanB=1 or tan A-—tanB=-1 
tanA+tanB=3 tanA+tanB=3 
on solving on solving 
tanA=2 tan A= 1 
tan B =1 tanB=2 


D-2.% Add & subtract cot a. 
(tan a — cota) + 2 tan 2a + 4 tan 40 + 8 cot 8a + cota 
=-—2cot2 a+ 2 tan 2a + 4 tan4a + 8 cot 8a + cota 
=—4cot4a+4 tan 4a + 8 cot 8a + cota 
=—8cot 8a + 8 cot 8a + cot a = cota 
™ 


T on 31 31 on 
D-3. 1+ cos + COS + COs — cos —cos — —cos —=1 
7 7 7 ZL 


Qn 4n 8r 167 


D-4.x3 cos ——cos cos cos cos 
10 10 10 10 10 
in oo = i 32k sin |3 ea 
sin 270 1 sin 10 _1 T 10 4 
asin 7 32 gin 32 sin | a 
10 10 10 


oT TU 
2 sin—cos—— 


$9 10 2 gos ne! 10+ 2/5 


ain 16 10 64 
10 
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T 31 5n 17x 
D-5. cos —+ cos — +cos — l...... + cos —— 
19 19 19 19 
here A= —— ,D= et. ae 
19 19 


cos A+cos (A+ D)+cos(A + 2D) +... + cos (A+ (n— 1)D) 


sin OA 1)D sin9 x 2 gin sin 2 9 
= 5+. 008 1) )- 19 y cog | 19 19 | = 19 y e952 
sin — 2 sin 2 sin. 19 
2 19 19 
187 1 
sin| —— =e 
4 (=| (Pag. A 
2 sin =? gin 2 
19 19 


Section (E) 
E-1. (6) = sin*® + cos?0 = sin?0 (1 — cos’6) + cos’6 = sin?0 + cos’6 — sin?@ cos?0 
f(0) =1- au sin?20 
4 
O<sin?20<1 
=1=>f(0) 


{ 


(0) H{eLe84 


max min 


#| 


13 
Range is}—, 1 
geil | | 


E-2.  cos*x + sec*x + 3sec*x >24+3 25 
E-3. y=1+2sinx +3cos*x > y=1+ 2sinx + 3-3 sin? x 


y =1-(8 sin*x — 2 sinx — 3) > y= 1-3 (sinex- = sine + = — 21) 


Your = = Yan =-3 (P+ B =-1 


E-4.  12sin@-—9sin’0 = 4- (8 sin 6 — 2)? whose maximum value is 4 when sin@ -= 


E-5. y= 10 cos*x —6 sin cosx + 2 sin’x = 5 (1 + cos 2x) —3 sin 2x + 1 —cos 2x = 4cos 2x —3 sin 2x +6 


Va? +b? —<acosé +b sind < Va? +b? 


Vmax = 2 +6=11 
Yrin =—~I+6=1 
Section (F) 
F-1.  4sin@.cos0 — 2cos0 — 2/3 sind+ J/3 =0 = 2cos0 (2sind -1)— J3 (2sind -1) = 0 
=> (2sin6 -1) (2cos6 —/3 ) =0=sind=5, cos 0-38 => = = . 


SU Shenntiese — ees oe 
cos@ 2 3 


F-2. 2sin0+tand=O0O>sin0=Oor2+ : 
cos @ 
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F-3. sin x . tan 4x = cos x => sin x sin 4x = cos x cos 4x => cos 5x = 0 = five solutions. 


F-4., sin 7x + sin 4x + sinx =0 > 2 sin 4x cos 3x + sin 4x =0 
= sin 4x = 0 or cos 3x = -3 > 4x =nz or x= 2nn + 
nx 2nx 2a am nm oon 4n 
D>X= 3 cts = 0, e] 3 3 * 
4 3 9 4° 2 9 9 
F-5.z% sinx + sin5x = sin2x + sin4x > 2sin 3x Cos 2x = 2 sin 3x Cos xX 
sin 3x =0 or cos2x = cosx > 3x=nn or 2x = 2nnt+x 
> X= Z , 2nn, = > X= = (It includes all three possible) 


F-6. 2cos2x=6cos?x—4 =>2(2cos*x-—1)=6cos?x—-4 > 2cos?x =2=> cos?x=1>xX=nr1. 


F-7. 2cos?(x+x)+3sin(7+x)=0 =>2cos?x-3sinx=0>2-2sin?x—3sinx =0 
so site asinx-220Ssinxe, | ssaxeloyet, 
2 2 6 6 


F-8. _ 605 30 _ 1. 54 cost — 3 cos 6) = 2 (2 cos0 — 1) - 1= 8 cos’ — 4 cos - 6 cos 0+ 3=0 
2cos20-1 2 
= (4 cos’0 — 3) (2 cos 8-1) =0 > coso=t, 28 
But when cos 0-148 then 2 cos 20-1 =0 
. rejecting this value, cos 0 = 5 is valid only >0=2nn+ a nel 
+f -3+/ 
F-9. cos 20 + 3.cos 0 = 0 => 2.cos?0+3c0s0-1=0=>cos0= 24 — alld 
As-1<cos6<1 
cos 9 = St Vi7 only => 0 = 2nz + a where cos a = sili 
Fiat 
F-10. tee ee 
1+t 1+t 
where t = tan (5) = 2+ 7-7 = 5+ St = tan> is root of 12 t?- 2t-2=0or 6t?-t-—1=0. 
F-11. tand =-1 eee IR 02a] 
4 4 
cos0 = 2 > A=, info, 2m] 
ge. 4.4 


. 70 ae 70 
common value is x = = general solution is mae nel. 
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F-12. sin (2A +B) = = 2A+B=30° or 1502 


A,B,C are in AP => B=60°2 
“. 2A = — 30° or 902 => 2A = 902 => A = 452 
. C = 1802-A-—B = 752 


Section (G) 
G-1. tan’?ax<1 
— 1< tan3x < 1 


Tt T 
nt-— <3x< —+4+n0 
4 4 
nt mnt 
—_ ; + 
(= 12 3 = 


G-2. —_(cosx — 3) (2cos— 1) <0 
2cosx —1>6 


COSX > ‘ 
2 


ann — ae a ann 
3 3 


G-3. cos 2x <cos x > 2 cos? x —cos x —1<0=> 2cos? x —-2cosx+cosx—1<0 
=> 2 cos x (cos x — 1) + 1(cosx —-1) <0 = (cos x — 1) (2cosx +1) <0 


fet 
=>cosxe|-—, 1 
2 


€ wg al General soltution is x € ane ani ; 
3.63 3 3 
G-4.x. tan? x —tanx— /3tanx+ V3 <0 


tan x(tan x — 1) — J3 (tanx -1) <0 = (tan x — 1) (tanx- /3) <0 


=> tanxe (1 V3) 


: : ™ ™ 
general solution is x € [na nn 2 | ,nel 


3 
: x V3 x 
G-5. 602 =__"—_ 2 12/8 =./8 x=2 
als 12—x - D7 Tpay 2 NB — NB x= 2 
12,8 - 2-43 
x (2+ J3)=12/38 = (oS yo axe 120.85 
( ) ae a8 ( ) 
X= 12 (2x 1.732-3) = x = 12 x 0.464 >x = 5.568 m 
A 
12-x 
Xx 
B CSG 
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Trigonometry 


G-6. AT apo aa Ae 
AB 1 2 
tan(o+p)= 88 =) tana= AC 21 
AP 2 AP 4 
—+tanp 
tan (a +B) = tana + tanB T&A 1 _1+4tanB 


>r—= 7 >r= 
1—tanatanp 2 1—“tanp 2 4-tanp 
4 
2 2 
=> 4-tanB=2+8tanpB => oar => B=tan' 9 


G-7. —_ Let height of centre of balloon is OA = h and P is eye of observer men h = OP sin B OP = r cosec > 


--h=rsinBcosec = P A 
Cc 
h - 200 
x 
BS D 
200 200 
G-8. 7 : 
ii 
In ABCD Waa tan302 
Xx 
In ABDF h+200 _ tan 602 io h = 400 meter 
x h+200 3 
B 
G-9.23, h 
as aa ~ 


fendoe a” tense! Fe ere | 
y y+xX y y 


speed == m/min y = S)x Now taken to cover distance CA = = 12  =6 (V3 +1) min. 
xX 


ES 
12 
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PART - Ill 
1. (i) tan9° — tan27° — tan 63° + tan81° = (tan 9° + tan81°) — (tan 27° + tan 63°) 
_ sin902 7 sin902 7 2 _ 2 
~ cos92 cos812 cos272cos632 2sin92%cos92 2sin272cos272 
2 2 2 2 8 (V5 +1- 5 +1) 
sinig® sin542 5-1 5 +1 4 
4 4 

7 1 2 1 2 
ii cosec 10° — 3 secl0° = 2} — 10° — —sin10° =4 
(ii v3 eos oe *sin102 cos10° 2 


(Il) 242 sin 102 | S809° , 20840 -2sin35°| 
2 sin5° 


=0./2 [Sanches sheers i 2sin5°cos5°cos 402 


- 2sin35°sin10" | 
2 sin5° 


=2,/2 (sin5° + 2cos45° + cos 35° — cos 25°) = 2/2 (sin5° + 2cos45° + 2sin 302 sin (- 5°)) 


=2,/2 (/2)=4 


(iv) cot 70° + 4 cos 70° = cos70° ee cos70°+4cos70°sin70° —cos70°+2sin140° 
sin70° sin70° sin70° 
_ (cos70°+sin140°)+ sin140°  (sin20% sin140°)} sin40° 
sin70° sin70° 


2sin802xcos602+sin1402 2sin1202xcos202 WB 3 
= : = =2x <= V3 
sin702 sin70° 2 


2. (A) By using A.M.>G.M. => x+ + =2c0s0>2o0r<-2 => cos 0 =1or-1 
X 


(B) sin 6 + cosec 0 =2 > By using A.M. > G.M. 


sin 4 se or < —2 but given that sin 8 + cosec 8 =2=>sin0+ E =2 
sin® sind 


which is possible only when sin 0 = 1 


{ 


sin?8 6 + cosec**9 = sin®8 6+ —~__ = 1+1=2 
sin?°8 9 


(C) sin*@ + cos‘6 = (sin? + cos?6)? — 2 sin? 8 cos? 8 = 1-3 sin? 20 


0 <sin?20<1 
Dy jot sin? 20 < 1 
2 2 
maximum value = 1 
(D) 2 sin?0 + 3. cos?0 = 2 sin?8 + 3-3 sin? 6 = 3 — sin? 0 
O<sin?0<1 
2<3-sin0<3 
least value = 2 
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3. (A) sin?0 + 3.cos 8 = 3 => 1 —cos’0 + 3cos0 = 3 
=> cos’6 — 3cos8 + 2=0 => cos0= 1, 2 
=> cos8=1(cos8¥2) = 0=Oin[-a, 7] 
No. of solution = 1 


(B) sin x. tan 4x = cos x 


: sin4x 
=> sinx. =COSX 
cos 4x 
=> sin4x sinx — cos4x cosx = 0 
= cos5x = 0 


=> 5x = (2n + 1) 0/2 

=> x= (2n+ 1) 7/10 

_m Sn Sn 7m On, 
~10' 10’ 10° 10’ 10 
So there are five solutions. 


>xX 


(C) (1 — tan? 6) sec2o + 2! _ 


= (1—tan* 9) + 2!" -9 

=> (1-— x’) + 2*=0 where x = tan’0 
>2&=xX?-1 >x=3 

from graph number of solutions = 4 


(D) —_[sinx] + [J2 cosx] =-3 
=>[sinx]=-1 and [cosx]=-2 
=> n<Xx<2n and —2<,./2cosx<-1 


1 
=> -2<cosx <-—= 


pb 


1 
=> -1<cosx <-——= 


2 
51 : 51 
oe el: eri te 
51 
. T< XK <— 
4 


= 2n<2x< 2 


>0<sin 2x <1 


=> [sin2x] = 0 
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/\ 
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EXERCISE # 2 
PART - | 
tanA<0O and A+B+C= 180° 
> A > 90° > B+C< 90° > tan (B+ C)>0 
ee > 1-tanBtanC>0 > tan BtanC <1 
1-tanB tanC 


Clearly a = 30° and 6 «€ (60°, 90°). 
Hence 6 + a lies in (90°, 120°). 


sinA _3 cosA _ V5 0<A, Ben? 
sinB 2 ’cosB. 2 


ey 
V5 cosB 
aes age ee (1) 
V5 
sinAcosA 15 __ tanA .sec°B  i5. 
sinBcosB 4 tanB .sec?A 4 


from (1) 


_, x8 (1+ tan? B) _ 15 


~ 6 (1+ tan? A) 4 


>4+4tan?B=5+5tan?A 
> “1+ 4tan’ B= 5x = tan’B= tan B= #1 


=> tanB=+1(»0<B< 5) 


By 846 
rn 


Now  tanA + tanB = Ans. 


P DC 
AC=2,2 P ae = fad 
= 5° po 


AD +DC=2,2 P => i +Ptand = 2,/2 P 
tan@ 
> cos? 0+sin* 0 _ O-+sin’ 0 =/2 => sin 20 =—— > poe 
2sin0 cosé J2 8 
31 
So =mtm— plana > =— 
i" E =) ear 
3cosx+2cos3x=cosy __..... (i) 
3sinx+2sin3x=siny —..... (ii) 


(i)? + (ii)? gives 

9+4+ 12 cos x cos 3x + 12 sin x sin 3x = 1 
=> 13 + 12 (sin x sin 3x + cos x cos 3x) = 1 
=> 13+ 12 cos 2x = 1 

=> 12 cos 2x =- 12 


=> cos 2x =- 1 
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Trigonometry 


6. COS = 4 cos? 0-3=2 (1 +008 20) -3= 2 cos20— 1 = 2 cos (a-—f)-1 
(cos? a + sin? a) + (cos? B + sin? B) + 2 cos (a — B) = a? + b? 
2 cos (a —B) =a? +b?-2> Obs? Seep s 
31 2 2 2 
7. oe 2cota + —, = cosec a+2cota = cot a+1+2cota = 4/(1+cota) 
sin a 
Feacn=-(1 + cota) 
8 a ey ne sind+sin20  — sind (t+ 2co8 _ sind (1+ 2cos | nd 
; 2 2 1+cos@+cos20 2co¢ge+co#m cosd (1 2cos 
. Range ¢ (—o, ) 
cos@ 
“r/2 10 aD : 
. COS O# “| tore =e a 
2 2 2 
9. a, +a, cos 2x+a,sin*x=0 =>a,+a,(1—2sin*x) +a, sin*x = 0 


= (a, + a,) + sin’x (a, — 2a,) = Ois an identity > a, + a,=0 & a, —-2a,=0 


a _ 82 _ 83 . infinite triplets are possible 
-1 +1 42 


10.2% A+B+C= = => cos 2A + cos 2B + cos 2C = 2 cos (A+ B).cos (A—B) + 1-2 sin?C 
31 31 
= 2e0s{ °c) cos(a-) 2 sin’ C +1 (.A+B+Ce= 3? 
= —2 sin C {cos(A — B) + sin C} + 1 =-2 sin C {cos(A~B) + sin (= —(A+B))}+1 
= —2 sin C {cos(A — B) —cos (A+ B)}+1=1-4sinAsinB sinC. 


11. As cos A=cosBcosC,so =>tanBtanC = emie 20 = 2 x sinB sin C 
cosB cosC 2cosA 


5 (cos (B — C) — cos (B + C)) = 5 (00s (B — C) + cos (B + C) —2 cos (B + C)) 


4cosA 
= 2cos A-—2cos (B+ C)} = =2 
2cosA {( ( ) 2cosA 
— = | ; = So+ 
12. tar? + 2/3 tana-1=0 > tana= ava eS = ee e938 +2 
T —5r T 5 
=2-—J/3,-(24+3)]= tan 15°, — cot 15° = tan —, tan| —— = nn +—, nn -— 
¥8.— (2+) 12 E] =e ne Sauer 
or ie ena e Seee «Get aa 4. 
12 2 12 2 2 2 12 
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13.3 tanx-tan(x+Z)stan [x +52) <33tand=3tandx=1ox= +E net 
3 3 3 12 
2({X 
—sec* | — 
() 2 -1 
14, 1 + 2cosec x = ———* > 1+ — =——_ 
2 sinx 1+cosx 
=> (2 + sin x) (1 + cos x) = -sinx > 2+ 2cos x + sin x + sin x cos x = —-Sin x 
=> 2(sin xX + cos x) + sinx cosx +2=0 
Put sinx+cosx=t >1+2sinxcosx=t? 
2 
t+ P1220 584 4t43=0 
: T —1 31 
>t=-1,-3>sinx+cosx=-1 => Cos | x = = COS 
4 Je 4 
>x- 7 = 2nn + & >xX=2nn+ 17, ann —* => X = 2nn + x at which cosec x is not defined 
X= 2n0= —. 
2 
15. 2cosx= 2+2sin2x = J2cosx=,1+sin2x = |sinx +cosx| 
=> COSX = pleinx +08) | => COSX = sin[ x2 
BY 4 
= see from graph or we can put values given in options to verify. 
16. |cos x| = cos x —2 sinx 
Case-I : cos x >0>cosx=cosx-—2sinx > sinx =0>x=na= 2mror (2m + 1)n 
As cos x >0 
“X=2mn 
Case-ll : 008 x < 0 => —cos x = cos x —2sinx => tanx= 1 =>x=nn +7 
m1 m1 
De a 
X= (2m41)n4+—. 
4 
17. Atanx _ 3.2tanx 4 2<0 > ?-3t+2<0, t=2™* 
(t—1)(t-2) <0 — te f1,2]>1<2"*<2 
> = 22< Dianx < 21 => O<tanx<1 3 x €|0, 4 
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Tt 
x ¢| n+ | nel 
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18.% Clearly5-2sinx>0 


case-l : If 6sinx-1<0>-1<sinx <7 then inequality is true 


case-Il : If : < sin x < 1 then we have 5-2 sin x = 36 sin? x — 12 sin x + 1 


36 sin? x —-10 sinx -4<0=> 18 sin?x—5sinx -2<0 
18 sin?x -—9sinx+4sinx-2<0>9sinx (2 sinx —1) +2 (2sinx-—1)<0 


=> (2 sinx —1) (9 sinx + 2) <0 


; 2 61 . 1 #1 
>sinxe]--, = . sinxel—, = 
Ho a F al 


PART - Il 
29 48 a (22") 
dre 19 sina = 29 sing => 20 & - Sno ye = 04.80 
sin B 19  sina—sinB 10 (=) 
tan | —— 
2 
2. 5-12 tan0@=11sec8@ > 25+ 144 tan? 6 — 120 tan 6 = 121 + 121 tan’6 
23 tan’@ — 120 tan 0-96 = 0 > tana + tan p= Se 
23 23 
120 
93 ~=—«120 ; 120 
tan =—S_ =——__ >sin =—-—_. 
re?) 1,96 119 (2 +B)=—F66 
23 
3. 4 cos? | ~~) + Vasin¢x+4sin?xcos?x = 4 cos?) =~ |4 |2 sinx| = 4 cos? | —*]-2 sinx 
4 2 4 2 4 2 
= [1+ 008 (E-*]}-2sinx=2 
4.%  cosAcosB cosC = A (cos 3A + cos 3B + cos 3C) 
> cosA cosB cosC = A (4 cos?A — 3 cosA + 4 cos?B — 3 cosB + 4 cos°C — 3 cos C) 


> cosA cosB cosC = A (4(cos? A + cos’ B + cos*C) — 3 x 0) 
cosA + cosB + cosC = 0 > cos?A + cos’ B + cos®C = 3 cosA cosB cos C 
1 


=> cosA cosB cosC = 12 2. cosA cosB cosC=> i qo 
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5. -5<244+1<5> -6<21<4>5 -3<A<2 
4 =-3, -2,-1,0, 1,2 
0? = 9, 4, 1,0,1,4 

6. a cos’a + 3a cosa sin?a =m (i) 
a sin’ + 3a cos’a sina =n we (ii) 


then(m + n)?* + (m —n)?8 

= (a (cOSs*a + sina) + 3a cosa sina (Cosa + sina) )?* 

+ (a (cos’a — sin’a) + 3a cosa sina (Sina — cosa) )?% 

= a [{cos%a + sin’a, + 3cos a sin a (COS a + Sin a)}** + {cos%a — sin°a — 3cosa sina (cosa — sina)}?"] 
= a [{(cosa + sina)*}?8 + {(cosa — sina)?}?9] 


= a? [(cosa + sina)? + (cosa — sina)?] = a2°[1 + 1] = 2a28 


7. 2cosx+sinx=1 ~~... (1) 
4 cos?x = (1 —sinx)? = 4-4 sin?x = 1+ sin? x —2 sin x 
5 sin?tx —2sinx-3=0> (sin x — 1) (5 sinx + 3) =0 > sinx = 1, sinx == 
COS X = ior (from equation (1) ) 


when sin x = 1 
1-sinx 


7 cosx + 6 sink =7 ( J+ 6sinx=7(451)46x 1 =6 Ans 


142 
5 |_ 6x3 _ 28-18 5 ans 


and when sinx -= then 7cosx+ 6sinx = 7 


5 5 


8.23 cot xX = + XIX TL, = 


let y = cotx & yes +X 


3 solutions. 
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9. 2 tan? x —-5 secx -1=0=> 2(sec? x -1)-5secx-1=0—>2sec?x-—5secx-3=0 
6 -1 -1 -1 
=> sec xX = —,—=3, — >secx=3] secx  — 
2 2 2 2 


<eose. => 7 solutions in | 0, us 
3 2 
. nm=15. 
10.2% cos2x +asinx = 2a—7 => 1-2sin*x + asinx = 2a—7 
=> 2sin’x — asinx + 2 (a—4) = 0.0... (1) 
+ Ja? — (a8 2 - 
eAeiaee! ata a at (a 8)" _ at(a oS). 2a=8 8 
4 4 4 4 
a-4 a-4 
=> sinx = 5 >-i< 5 <1> 2<a<6 > a=2,3,4,5,6 
11. |sinx| = | cos3x| 
Number of solutions in [0, ] = 6 
Number of solutions in [—2x, 27] = 
cosA cosB cosC 


12. ‘cos AcosecBoosecC = - - : : : : 
sinB sinC’ sinA sinC sinA_ sinB 


_cosAsinA+cosBsinB+cosCsinC _ sin2A+sin2B+sin2C_ 4sinAsinBsinC 


sinAsinBsinC 2sinAsinBsinC —_ 2sinAsinBsinC 
(using conditional identity) = 2 


13.2% A+B+Ce=rx 


LHS =tanC (tanA + tanB) + tanA. tan B = tanC SIMA BE) anAtaae 
cosAcosB 
sinCsin(x—C) | sinAsinB _ sin®C+sinAsinBcosC _1—cos*C+sinAsinBcosC 
~ cosAcosBcosC cosAcosB — cosAcosBcosC cosAcosBcosC 
_ 1—cosC(cosC—sinAsinB) _1—cosC(—_ cos(A+B)-—sinAsinB) 
7 cosAcosBcosC . cos AcosBcosC 
1+cosAcosBcosC 


= = 1+ secA secB secC = RHS. 
cos AcosBcosC 


14.2% 4cos*x — 4cos’x + cos x — 1 = 0 => (4 cos*x + 1) (cos x— 1) =0 >cos x = 1 


X= 2nn 
solutions in the interval [0, 315] are 0, 27, 47, ....., 1002 
arithmatic mean = Onert oan = 10On = 507 
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15.2 oa-fp=0,-2n or 2n 
a-B=0 > a=f8=> cos 2p -+ 


This is true for '4' value of ‘a’, 'B' 


Ifa-B=-2n > a=—-mandp=n 
and cos (a + B) = 1 > (No solution) 
similarly ifa—-B=22 > a=nandp=-7 


again no solution results 


1 2 


= ae = 8 =>1 + 2.0870 = 8 sin’?0 cos’0 
sin* 8@cos“ 90 sin“ 0 


16. sec’6. cosec?0 + 2 cosec?0 = 8 > 


= 8sin’0 cos? — 2cos’6 —-1 = 0 
= 8(1 -— cos?6) cos*6 —2 cos*6 — 1 = 0 = 8cos*0 — 6cos’0 + 1= 0 


42 1 1 1 1 a nm Qn 32 4a 5x Sa 7x 
=>cos*0 = —,— =— ,— > cos®@=+ ——,+ —~>02e >) , ; : ; : 
88 2 4 2 2 43 3 4 3 4 3 4 
17. cos60 + cos 40 + cos20 + 1=0 = 2cos40 cos20 + (1+ cos46 ) = 0 
=> 2cos40 cos20 + 2cos?20 = 0 = 2c0s20 (cos40 + cos20) = 0 
=> cos20 (2c0s30 cos) = 0 => 0=(2n+1) = (2n +1) 4 (2n+1) - 
18. tan 6 + tan 20 + tan 36 — tan 0 tan 30 tan 20 = 0 .(1) 
nw 


=> tan(0 + 26+ 36) =0>tan68=0>60=nn >0= e 


19. cos xX. siny=1 = Either cosx = 1 and siny = 1 


or cosx = —1 and siny =—-1 => (xy) = (0, 4 : (0, =) ; [2s 4 ; [2 =) 


2 2 
3r 31 
rs [= 2 ) [se 2 


Number of pairs = 6 


20. sin 36 = 4 sin 0 sin 20 sin 40 = sin 30 = (2 sin 8) (2 sin 20 sin 46) 
=>3sin 6-4 sin? 6 = 2 sin 6 (cos 20 —cos 60) > 3-4 sin? 6 = 2(cos 20 —cos 60) or sind=0 
=> 3-2(1-—cos 20) = 2 cos 20-2 cos 60 or sind =0 


=>1 = -2 cos 60 = cos 60 = or sin @ =0 


sin@=0 or cat eee 


anns( 2) 
3) nn 


> 0=nn or 0= = 
6 3.9 

stag. 28g T 
9 39 3 9 9 


So eight solutions. 
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ae 
21. cos 6x (1 + tan*x) = 1 —tan®x or Sstec 
1+ tan° x 
or cos 6x = Cos 2x or 6x =2nn+2x => xo 
= x20, 5,0 nt Eon (At, x= , 3% tanx does not exist) 
. = _— 2° 2 
22. tan 0 +sing= 5 a 


7 (3 ° 79 7 
As las ts > [3-sing) oe ri sin? 6-3 sin a ae 


3 : : 1 T 
>—=3sind>singd=— >o=n —1)"— 
5 0) o 5 b= nn + ( NS 
3 : 3.1 T 
from (1) ((1)), tan6 = — -sing= —-~=1>0=nn+_. 
(1) ((1)) 5 aa a 
23. Let sin x(sin x + cos x) =n => sin? x + sinx cosx =n => 1-cos 2x + sin 2x = 2n 


= sin 2x — cos 2x = 2n-1 =~ /2<2n-1< 2 = ens Oe one o1 


So number of integral values of n = 2 


1 7 4tanx 
tanx 1+tan?x 
=> t+ 32+t-1=0 > (t+ 1)(@ + 2t-1)=0 st=-1,-1+ J2=-1,-1-V2,-1+,2 


-1>1+t?-4t? =t+twhere t=tanx 


24. cotx-2sin2ex=1 > 


T tT ™ T T mn 
= tan x = tan | -— |,-tan | —-—], tan — >xX=na- , Na+ » Nt + = 
4 2 8 8 4 8 8 2 
nm onx 7 TT 1 x nn 7 
=>X=nn—-—, ——+-—, (2n-1) +2 =nn-— , —+_. 
4 2 8 2 8 4 2 8 


25.2 ~=sin6 + 2sin20 + 3sin30 + 4sin46 = 10 = sin@ = sin26 = sin36 = sin40 = 1 is (0, 2) which is not possible 


4(3)(3)-4 8 


26. RHS = 3x? + 2x + 3; Minimum value = =—>2 
4(3) 3 
whereas LHS < 2 no solution. 
27. sin x cosx — 3 cosx + 4 sinx — 12 — 1 > 0 = (sin x -3) (cosx + 4) — 1 > 0 => (-ve) (+ve) -1>0 
(which is not posible) > xeo 
PART - Ill 
1. J+tantl” tan (45° + 112) = tan 56° 
1-tanit1° 
t ot 
2 tan —+1-tan*— i t i 
2. sint+cost=—=> 2 =~ = 10tan pela le 


t+tan? t 

2 
= é6tar + -10tan £ -4=-053tane + —6tan t ‘fan -2=0 
2 2 2 2 2 


=> 3tan Ls Te +1 a <3 Se ee ee 
2 2 2 2 
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3. aa . OS* = tanx sec’x + sec’x = sec’x (1 + tanx) = (1 + tanx) (1 + tanx) 
COS” x 
4. 1 =[(sec A —tan A) (sec B — tan B) (sec C — tan C)]? 


= (sec A — tan A) (sec B —- tan B) (sec C —tan C) = +1 
So each side is equal to + 1 


5. 1 radian ~ 57° (approx.) 


sinx 


O}1° 57° 90° 


sini > sin1° 
COSX 


6.23 
a 
b 
ew CF) a 
2 la’ +b? e la’ +b" 
. (X+y X+y 2ab 
= sin (x =2 sin | ——| cos = 
pe ca ea gear. 
paca owe 2 2 a: hy AD 
Now  fortan 5 (tan 5 ) => (1)? + (2)? > 1+ 142 cos (x—y)=a*+b 
a? +b*-2 
cos (x —y) = 
2 
eee (- Y)=3 cos(x— y) 
2 1+cos(x-—y) 
[SH 2 
23 e) _ a2 _bh2 
= tan (* 1) - = tan )=3 pa a 
2 a 4b =e a> 4b" 
1+ 
2 
7. cos(A — B) =2 & tan AtanB=2 
5 
cos A cos B + sin A sin B => = (1 + tan A tan B) cos A cos B = = 
(14 D\mcaehecs Bes ieee Adee Be” a sin AsinB= 2 —1 a 
5 5 5 5 5 


12 41 


5 5 
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cos(A + B)=cosAcosB-sinAsinB= == 


8. P —P_, =cos" 6 + sin"@ — cos** 8 — sin™*6 = cos"*6 (cos*@— 1) +sin™’ 6 (sin*6 — 1) 
= cos"*6 (—sin?@) +sin"*6 (— cos*6 ) = (—sin? 8 cos*@) {cos"*6 +sin"*6 } = (sin? 6 cos?@) P__, 
put n = 4 =P, —P, = (— sin’ 8 cos*®) P, > P, =P, — 2 sin’ 0 cos*0 = 1 — 2 sin® 8 cos*0 


similarly we can prove the other result also. 


9. tan’a + 2 tana . tan 2B = tan?B + 2 tan Bp . tan 2a 
> (tan?a — tan?B) + 4 tan a tan B ! 5 ; 5 =0 
1-tan°p 1-tan°a 


2R_ tan2 
> (tan?a — tan?B) + 4 tan a tan B ee = 2 =0 
(1—tan* a)(1-tan* B) 


> (tan? — tan’B) 41 == neta = =0 
(1-tan* a)(1—tan* B) 
— (tan?a — tan?B) (1 —tan 20 . tan 28) = 0 
=> tan?a =tan?B or tan 2a. tan 2B = 1 
L.H.S.= tan’a, + 2 tana : .=tan’a + etal . (1-tan’a) = 1 
tan2o 2tano 


R.H.S. = tan?6 + 2 tan B. ae tan?B + 2tanp 


tan2p 2tanp il 


10. h =,/{cos2a +cos 2B + 2cos (a +B)}? +{sin2a+sin2B+2sin (a +f)}? 


> h = [4 cos? (a + B) (cos (a — 8) + 1)?+ 4 sin? (a + B) (cos (a — B) + 1)?]'? 
> h = [4{cos (a —B ) + 1}* {cos? (a + B) + sin? (a + B)}]"? 


> h=2(1+cos(a-B)) > h=2x2c0e%(S=2) 


> h=4 cos'( S58) 


tan26 + tand 
1-tan20 tanod 
=> tan 30 — tan 6 tan 20 tan 30 = tan 20 + tan 8 
=> tan 30 — tan 26 — tan 6 = tan @ tan 20 tan 30 
=> tan 30 + tan 36 = tan 8. tan 20 tan 30 
(-. given that tan 6 + tan 26 + tan 30 = 0) 
=> tan 30 (2 —tan 6 tan 20) =0 => tan 30=0 or tan @ tan 20 = 2. 


11. 0<0< 7/2 > tan 36 = tan(20 + 6) = 


12. Let tan =t 


> (a+ 2) 2t+ (2a—1) (1-1?) = (2a + 1) (t? + 1) 
> 2at+ 4t+ 2a-—2at?—14+t?=2a+1+2at+t? 
> 4at?-—2t(2+a)+2=0 > 2at?-2t—at+1=0 
> at (at-1)-—1 (at-—1)=0 > t=1/2,t=1/a 
2tana/2 2x1/2 
> tana = ———,—_ > tan a = = 4/3 
1-tanéa/2 1-1/4 
2/a 2a 
or tan a = eS 
1-1/a a‘ -1 
: ; 2b 
13. y =acos’?x + 2bsinx cos x +c sin?x & tan x = —— 
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z= asin? x — 2b Sin x Cos X + C COS? x > y+Z=a+C 
and y —z=(a-—c) (cos* x —sin® x) + 4b sin x cos x 
= (a—C) cos 2x + 2b sin 2x (-. 2b = (a—c) tan x) 


= (a—C) [cos 2x + tan x.sin2x] = (a —c) 2eos2x joe 
COs X 


n n 
A+B A-B {A+B A-B 
2cos . cos | ——— 2sin . cos | —— 
2 2 2 2 
14. + 


a—c) cos(2x- x) 
COS X 


sin2x| = ( = (a-C). 


a ne even 
15. sin®x + Cos®x = a? 
> (sin? x + Cos?x) (sin*x + cos*x — sin? x Cos?x) = a? 
> (sin? Xx + COS? x)? — 3sin? x Cos? x = a? 
> 1-3 sin? x cos? x = a? 
=> 1— 3 sin? 2x = & 
4 
2 
=> 4 (-a*)_ sin? 2x 
> O< —(1-a%)<1 
1-a?>0 and 4-4a’?<3 
a< and 1. a’ 
4 
1 1 
-1<a<ti and a>—or a<x-— 
2 2 
a —1,- : U i | 
2 2 
; 1 1 
16.2% SIN TG ane COS (se ye 
nm On nm Sn 
>X-y=—,— andx+y=—,— 
6 6 3.3 
Adding 2x = 2 orl or i 
2 6 6 
T 7x 110 T 
>X=— — or— whenx=—, y=— 
4 12 1 12 
when x = a no value of y is possible. 
11x 31 
when x =——, y=—_ . 
12 4 
17. > 2(sec? a — cosec?a) + (cosec?a + sec*a) (cosec?a — sec?a) = 28 
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15 


> (cosec?a, — sec?a) [cosec? a + sec?a — 2] = re 
> A4(cot? a —tan?a) (co? a+tan?a)=15 => A(cot* a —tan* a) = 15 
= 4(1 —tan®a) = 15 tan* a — 4tan?a+15tan*a-4=0 
> 4 tan? a + 16 tant a —tan*+a-—4=0 > (4 tan* a — 1) (tanta + 4) =0 
> tan* o -7 or tan* a = — 4 (not possible) => tan? a =+ ; 
1 2 1 1 
> tanr-a=+—|* tan°a¥ -— > tana = + — 
2 2 V2 
18. 3 sin B = sin (20 + B), (Given) > tan (a0 + 8) —2 tana 
= tan (a + B) — tan a—tan oo (a FP) Sn —tano 
cos(a+B) cosa 

_  sin(a+B—a) 7 _ sinB sina _ sinB—sinacos(a +f) 

cosa cos(a+f) cos(a+B) cosa cosa cos(a+fB) cosa 
_ 2sinB —[sin(2a+B)—sinB] _— -sin(2a+p)—S3sinB] _ 0 

2cos(a+P) cosa 2cos(a+P)cos a 
19. OT Sg Og Pig => tan a 2 = tan| x-~ 

2 2 2 2 2 2 2 2 

tan +tanB 7 B a B 
= —2 2 __ tan? tan®+tan2+tan™ = tan“ tan” tan4 

1-tan Stan? 2 2 e aE 


20.% ~cos*®x + cos’y + Cos’z — 2 cosx cosy cosz (Given x + y = Z) 
= 1+ COs (x + y) cos (x — y) + Cos’z — 2 COsx Cosy cosz 
= 1 + cosz [cos (x — y) + cos (x + y)] — 2 cos x cosy cosz 
= 1 +o0Sz . 2cosx cosy — 2 Cosx cosy cosz = 1 = cos (x + y —Z) 


21. tan A+ tan B+tan C —tan Atan BtanC =0 


> sin Acos B cos C + sinB cos Acos C + sinC cos AcosB-sinAsinBsin C=0 
— sin(A+B+C)=0 
> A+B+Cenr,nel 
22. Lety=2sint = Ye 1= 2x +x" 
; 3x? — 2x -1 


(3y — 5) x? 2x (y—1)-(y+ 1) =0 


KER {1 -+} 
3 


D>0 > y?-y-12>0 
> 1+ V5 or y <td 
2 2 
=> sint> 145 or sint< 1-5 
4 4 
. 1 1 on 
range of tis ; U ; 
2 10 10 2 
23. 2sin2x = sinx + singx => 2sin2x = 2sinx2x cosx => sin2x =0 or cosx = 1 
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=> 2x =nrorx=2mn > X= oe 2mn. options (A), (B), (C), (D) are all a part of x = oe 


24. sin x + sin 2x + sin 8x = 0 > 2 sin 2x cosx+sin2x=0 =>sin2x=0 or cosx= a 
25. cos4x cos8x — cos5x cos9x = 0 => 2cos4x cos8x = 2cos5x cos 9x => cos12x + cos4x = cos14x + cos4x 


nt 


=> 14x = 2nm + (12x) => 2x = 2nz or 26x = 2nn > x =n or 13 


sinx = 0 or sin13x = 0 


26. Let E =sinx —cos?x-1>E=sinx—1+sin?x—1=sin?x+sinx—-2 


41/9 1 x 
= er se eae VAN WUE Sas =>xX=nr+ (-1)* =a 


27. (Xcosé + Ysind \ +4(Xcos0+ Ysind )(X siné— Ycos@ )+(Xsin@- Y cose)? = aX? + bY? 
— (1 + 2 sin20) X? + (1-2 sin20) Y? — (cos20) XY = aX? + bY? 
— cos28=0> 6=45°=> a=3,b=-1 


28. sin(*) = sin(x(x? + 2x)) = nx? =n +t (—1)"(x? + 2x) 


Case- I nis even > n = 2m then x? = 2m + x24+2x >x=-m 


This gives positive root as 1, 2, 3, .... corresponding to m = — 1, -2, —3, ...... 


Case-Il nisodd=>n=2m+1 => x? = (2m+1) — (x24+2x) > x = ses Sn 
This gives poistive roots a1+ V3 ane ale vit sees 
2 2 2 
> positive roots in increasing sequence are 
x14 V3 -t4 V7 =e | 14 15 1419 -1+V23 5 _ 
2 2 2 2 2 2 
=> 8 term of sequence is 2 
29. Cosx. COs6x = —1 
> Either cosx = 1 and cos6x —1 or cosx = —1 and cos6x = 1 
> X = 2nm and cos6x = —1 or x = (2n+ 1) 2 and cos6x = 1 


If x = 2nz then cos6x cannot be —1 
However if x = (2n +1) then cos6x = 1 
X=(2n+1) 7 


> X = (2n- 1) zis also as above. 
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30. 


/\ 


(i) sin 3x < si 


; . 1 . 1 
=> sin x | sinx +—~]| | sinx -— 
[ 5 [ D 


= + = + 
41. © WV 4 
2 J 


nx >3sinx—4sin®?x —sinx <0>2sinx (1 —2 sin? x) <0 


ee et ae 


*. General solution x € [ann -%, ann JU [ann 3, ann) U [ann ann + 


(ii) tan? x tanx — (3 tanx+ V3 <0 
tan x(tan x — 1) — J3 (tanx -1) <0 = (tan x — 1) (tanx- /3) <0 


=> ta 


a’ 3 


nx e(1 V3) => x (3 4 


F : ™ ™ 
general solution is x e[na+ nn 2 | snel 


(iii) Clearly 5 — 


2sinx>0 


case-I: If 6sinx—-1<0>-1<sinx< : then inequality is true 


case-Il: If = <sinx< 1 then we have § ~ 2 sin x > 36 sin? x - 12 sinx +1 


36 sin? x —10 sinx —4<0 


= 18 sin? 


x-5sinx-2<0 


18 sin?x —9sinx+4sinx-2<0 
(2 sinx —1)+2 (2 sinx-—1)<0 


- 1) (Qsinx+2) <0 sinx e|[-Z 7 


=>9sinx 


=> (2 sin x 


Resonance 


Educating for better tomorrow 
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_ X ee . xX 
31. a cos’x + sin’x = 2 ons sin’x + cos?x => eal (cos?x — sin?x) = cos®x — sin?x 


=> cos2x = 0 or 2sin oa 1 


=> sin2x = 1 or —1 and cosx = 1 ~ 2sin¢ = 1-2 (3)-3 


cos2x = 2cos? xX — 1 = 2x a 4 ae 
4 2 


32.% cos 15x = sin 5x > cos 15x = cos [E-sx] or cos + 5x) 


15x = 2nn +[5-5x] or 15x = 2nn +{ 4.5%] 


nt 7 nt 3x 
> = —+-—,n , X= —+—,nNel 
10 40 5 20 
and x = — —- nel Or a 
20 10 40 
33.  5sin?x +3 sinx cosx + 6 cos*x = 5 


Case-l cosx=0>5+0+0=5 
T 
X=nn+— 
2 


Case -Il cos x #0 


 5tanx + J3 tanx+6=5(1+4 tan’) > tanx =- : 


8 


34. sin? x + 2 sin x cos x —3 cos? x = 0 
case-Il: cosx#0 
“. tan?x+ 2tanx—-3=0 
>tanx=3,1 =>x=nr+tan'(-3), nn +7 
case-Il : cos x =0 > 1+ 0-—0= 0 nottrue. 


35. sin? x COs X > cos? x sin x 
= sin x cos x (cos? x—sin® x) <0 


sin2x 


.cos 2x <0 > sin 4x <0 
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36. 4 sin*x + (1 —sin®’x)?=1=> 5 sin*x — 2 sin®x = 0 
sin’x (5 sin’x-2)=0 => sin?x =0; sin’x = - 
4 
=> X=nnt;nel_ or ac ell a 


COs 2X = - =cos a 
2x =2nn+a 


x=nmt > cos" (=) inel 


5 
37. oe 2 sin 2x COs X + SiN 2x = 2 COS 2x COS X + COS 2x 
sin 2x (1 + 2 cos x) = cos 2x (2 cos x + 1) 
> (2 cos x + 1) (sin 2x — cos 2x) = 0 
| 
> CeSX == s or tan 2x = 
= tooee = el or te 4 et 
3 2 8 
PART - IV 
1. tan AtanB tan C =tanA+tanB+tanc=2 
q 
2. ina A A en Bien ain we sinA sinB cosC+cosA sinB sinC+cosB sinC sinA 


cosA cosB cosC 


sinB.sin(A+ C)+ cosB sinC sinA _1-—cos*B+cosB sinc sinA 


q q 
_1+cosB (sinC sinA—cosB) _1+cosB cosC cosA 1+q 
q q q 
3. = (tan A+ tan B + tan C) {(tan A + tan B + tan C)? — 3(tan A tan B + tan B tan C + tan C tan A)} 
ache 
q |\q q 
2,73 _ _ an? 3 
tan? A+ tan? B+ tan? C= 22 4B (p2— aq 392) = 299 ail Pq Spa. oP nd 
q q q q 
4. Asin’ x + 2 sin? x — 2sinx — 1 = (2sin x + 1) (2sin? x — 1) = 0 
sinx ell Pas there are 6 solutions. 
2° eB 
5. 3 = cos 4x + 21M _ gos 4x + 5 sin 2x 
1+tan* x 
i.e 3 = 1-2 sin? 2x +5 sin 2x 
i.e sin ax at 
2 
Bees : Ls 
6 6 


Thus there are two solutions. 
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/\ 


Resonance 


Educating for better tomorrow 


,; 1 1 
(i) when tan x = 0, then the equation becomes tan x = tan x + i.e = 0 (not possible) 
COS X COS X 


(ii) when tan x < 0, then the equation becomes -tan x = tan x + 


i.e sine 
2 


X = is the only solution. 


; 7 : 7 . 3 : 3 
sin®x + cos®x <— => 1-3sin2x cos2x < 46 = sin®x cos2x aT => sin?2x ar 


16 
> Nicci => 1-cos4x > a => cos4x < — = Principal is value 4xe am at 
2 4 2 2 3 3 


= General value is 4x «(2nn+ =, ne" 


3 
nw ™ nw T 
=> x +—, + , ne l 


cos 2x+5cosx+3>0 = 2cos’x + 5cosx +2>0 = (cosx + 2)(2 cosx + 1) >0 


=> 2cosx+1>0 ( COSX + 2 > 0) 
1 2x an 

=> Cosx >- =>x ; 
2 3 3 


2 sin? [x+4] + 3 cos 2x >0 


— 1-—cos [ax+z } 3cos2x >= 0 


> J3cos2x+sin2x> -1 
> V8 patina | ainay > _ 
2 2 2 


: ( =) 1 
> sin] 2x+— |>-— 
3 2 


= 2x+ Ee ann -Z, ann TE 
3 6 


6 
T 5r 
> 2xe}2nn-—, 2nn+— 
2 6 
T 5r 
=> Xe/nxz-—, nn+— 
4 =n 


—7h mt On 31 ; 
=> xe] —7, eae U , t|in[-n, x] 
ls SU[-F. Ble | 
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EXERCISE # 3 
PART - | 
: oe 1 - 1 - 2 
sin? 0+3sin@cos0+5cos*@ 1-C0S20 32.4, S(1+c0s20) 6 +3sin20+4cos20 
2 2 2 
2 
f(0) = —— =2 
(yee 6-5 
2 on. 1 
1 1 ac a eee ee eee, 
2. - = ; = ; sin = sin 
. 1 . on . On . 1. St . oT n n 
sin sin sin sin—sin sin 
n n n non n 
ae (aye 28 we KSI 
n n 


Ifk=2m—> ~=2ma 1 Lom, not possible 
n n 
70 
Ifk=2m+1=> —=(2m+1)n>n=7,m=0 
n 


3. tan6 = cot 50 


> SIN C0890 — e620 60 one 1) SO sOnedy om el 
cos8sin50 2 2 
5 Qo et. 2 ee 
12 4 12124 12 
sin20 = cos40 


1 


=> sin20 = 1 — 2 sin2 20 > 2sin220 + sin2Q0—1=0 = sin20=— 1s 


4 12 
= p28 OT ea: (2) 
4°12° 12 
From (1) &(2)@e4-, =, 
4’ 12’ 12 


Number of solution is 3. 
4. P ={0:sin 0—cos 0 =/2 cos 0} 
sin@=(J2 +1) cosé=>tand= J/2+1>0=nn+ = nel 


Q={0:sin@+cos@= 2 sin 6} 
cos 0 = (/2-1) sin 6 


1 
> tan 0 = —-— = V2 +1 
V2 -1 
> denne 2" sie) 
8 
P=Q 
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5.* 


/\ 


As tan(2n — 8) > 0, -— 1 ge eal [0, 2x] > oo 


my 31 9 <2 


3 


Now 2cos60(1 — sing) = sin?0( tan 6/2 + cot 6/2)cosd — 1 
= 2cos0(1 — sing) = 2sin6 cosh — 1 


= 2cos8 + 1 = 2sin(0 + o) 


Sn 5r 


aso (52,5) => 2cos0+1€(1,2)5>1<2sin (0+) <2><sin (8+ 0) <1 


nm 5 13x 17x 
As 6 0, 4 0 —,— | or 0 trae teed 
+ € [0, 4x] = +oe(3 =) +Hel 5 2" 
s?_ (2g) pore je Shel 
6 6 6 6 2 3 3 6 
correct option is (A, C, D) 


sin x + 2 sin2x — sin 38x = 3. sinx (1+ 2cos x —3 + 4 sin? x) =3. 


(4 sin?x + 2 cos x — 


2) <3 
SINX 


d= A coe ks 200sxe— = 


sinx 


L.H.S. < - R.H.S. > 3. 


No solution. 


5 
rea 2x + Cos‘ xX 


+ sin* x + cos® x + sin®x = 2 


=> 5 cog2ax +1- 1 gineox +1- 3 sineox =2 
4 2 4 


> cos?2x = sin?2x => tan?2x = 1 


Now 2x e[0, 427] >x= 


so number of solut 


n 3x 5n 7x On 11x 138n 152 
8 8' 8’ 8’ 8’ 8’ 8’ 8B 


ion =8 


k=1 


= ™ 1 T 
ang (se Ze'San(Ge-96)) 23 oa( F063 )] 
6 4 6 4 


6 


=2{ cot cot( £.128))=2{1-cor( 222) =2[1-cot{ 2) = 2 (1-(2-\8 )) =2 (-1 +3) 


4 


= 2(/3 -1) 


4 


Resonance 
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6 12 
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9. 3 secx + cosecx + 2 (tanx — cotx) =0 = 8 sinx +cosx + 2 (sin’x — cos®x ) = 0 
V3 sinx + COSxX — 2cos2x = 0 > sin [x +) = COS2X 


cos (n/3 — X) = CoS2x => 2x = 2nn + (1/3 — Xx) x TELE or x = 2nn =. 


— 100° — 60° + 20° +140° = 0 


10. cosa = ui a = tan? 
lta 2 
cosB = = b = tan? 

1+b 


(cS) + (IG) 

2| | —— |-|] ——]] +]|—— |] —_ | |= 1 

1+b l+a 1+a)\1+b 

2((1 — b)(1 + a) — (1 — a)(1 + b)) + (1 — a)(1 —b) = (1 + a)(1 +b) 
2(1+a—b-ab-(1+b-—a-ab))+1-a-—b+ab=1+a+b+ab 
4(a —b) = 2(a + b) 

2a-2b=a+b 

a= 3b 


Y uu UY 


tan? = = stan? 
2 2 
aL / pB 
tan — =+ ¥3 tan | — 
5 = # tan (5) 


11. V3 acosx+2bsinx=c 


Tu 
xe |-=,— 
PP 


(1-1?) at X 
V3 a + 2b ( } =c, where t = tan — 
4 2) 141" 2 


+ 


V3 a(1 - 12) + 4bt =c (1 + t2) 
(c+ J3 a)-4bt+c- (3 a=0 


a+fB _% 
2 6 
1 
tan (228) =— 
2 V3 
ty + to att: 
1-tt. 3 
= 4b 1 Del 
c+ J3a-c+/8a V3 a 2 
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k+1 k+2 - 2k +3 
ba jn sin T > cos Cc 
= +2 n+2 = 2 n+2 
12. f(n)= = 
. k+4 ‘ of k+1 
Y2sin*{ r >2 
= n+2 7 2 
co ne TsiN Wa T 
(n+1)cos T n+2 n+2 
(n+2) sin 
7 n+2 
cosz.si ( tr 
(n+1) — 
sin 
n+2 
(n+1)cos " +60 ave m  (n+1)cos Teens =" 
_ (n+2) n+2)  _ n+2 n+2 eee 
(n+1)+1 n+2 n+2 
(A) f(4) = cos = = of correct 
(B) a. = tan(cos f(6)) = tan|cos™ (cos =) = tan= 
2tan= 20 
tan— = B42 5 => a®+2a—1 = 0 correct 
1—tan? = 1-o 
(C) sin(7cos“ f(5)) = sin(7cos™ (cos=)) = sinz = 0 correct 
(A), (C), (D) correct 
(D) lim f(n) = cos(—*,] =1 Incorrect 
noo n+ 
(13 to 14) 
f(x) = 0 => sin (x cosx) = 0 
=>ncosx=nt =>cosx=n=>cosx=-1,0,1 = X= {nq, (2n+ 1) SI ={n7, nel} 


f'(x) = 0 > cos(z cosx) (—n sinx) = 0 => m cosx = (2n + 1) sor X=nn 


1 


1 TT Qn 
Ons orx =nat => cosx=+ orx= nmap Y= {2nn © ann ann | 


2 
ee ea 0. ce ; ail ee which is an arithmetic progression 
3 3 33 3 
g(x) = 0 > cos (2nsinx)=0 = 2nsinx = (2n+1) ‘i 
= sinx = ent" = ote Z= netsin ts netsin Sin el 
4. 474 4 4 


g'(x) = 0 => -sin(2z sinx) (2m cosx) = 0 => 2z sinx = nnor x = (2n + 1) 


TE 

2 

A n Tt TT 
ae pe POD RSte is a = yr (2n-+4) rm Zn el} 


= 
2 3 
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PART - Il 


_ tan(a+pB)+tan(a—-B) 4 12 (9+5)4 _14x4_ 56 


ne tan 2a = tan (+B) + (0—B) =F rana+pytan(a—B) ;_3 5 48-15 33 33 


4° 12 
Hence correct option is (1) 
um, 1) 33 
2. A =sin’x + cos*x = sin’x + (1 — sin? x)? = sin*x — sin’x + 1 = | sin X-5 oa oF ie A<1 
3.2 3sinP+4cosQ=6 (i) 
4sinQ+3cos P=1 (ii) 
Squaring and adding (i) & (ii) we get sin (P + Q) -5 
> P+Q== ore > Root or= 
6 6 6 6 
If R= thend<P,Q<= 
6 6 
; 1 ; 11 
— Gas = Palicisit is =e pink eee 
SoR=— 
6 
4. Given expression 
_ sinA r sinA cosA . cosA 
~cosA  sinA-cosA — sinA  cosA-sinA 
1 sin? A—cos?A| sin? A+sinAcosA +cos? A 
= — = : = 1+sec Acosec A 
sinA-—cosA | cosA sinA sinA cosA 
5 f, (x) =— (sin ‘x + cos*x) 
f, —f, = —(sin* x +. cos* x) -—(sin® x +cos® x) =7 (1 — 2sin? x cos?x) : (1 — 3sin2x cos2x) 
ceca 
4 6 12 
6 tan30° — > AD =h/3 
Spefeeoe 
anc) 
h 
Z)°¥D fp) 
A B Cc D 


AB_ AD-BD | 3-1 _ 3-3 _ og 
BC BD-CD ,_ 1 3-1 
V3 
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Trigonometry 


7. 
{\ INA 
y B Z 
p08 Soe es Bx=y+z => tan60? = ~= J3 sx= V3 y=y+z 
y+z 3 y 
sy=y+Z > 2y=Z 


for 2y distance time = 10 min. so for y dist time = 5 min. 
8.23 O0<x<2n 

COS X + COS2x + COS3x + Cos4x = 0 

(cosx + cos4x) + (cos 2x + cos3x) = 0 


bees 2 eos oS + Giggs 2k ss 2 26 
2 2 2 2 


2 cos oe 2cos xcos~ =0 
2 2 


eee et or cos x = Oorcos ~=0 
2 2 
x ee orx = (2n+ 1) —orx= (2n+ 1)x 


LS 
2 
tm 3 7x On n 3x 
X= Number of solution is 7 


(Ss se 
5 5 5 5 2 2 


9. 5(tan®x — cos®x) = 2cos2x + 9 


5{ tan? x= es) = {an +9 
1+tan?® x 1+ tan* x 

5(tan*x + tan’x —1) = 2-2 tan’x + 9 + 9tan*x 

5tan*x — 2tan*x — 16 = 0 

5tan*x — 10tan?x + 8tan*x — 16 = 0 

5tanx (tan®x — 2) + 8 (tan®x — 2) =0 

(5tan?x + 8) (tan?x — 2) = 0 

tan*x= 2 


{4-2 1 
cos2x = —— = —— 
1+2 3 


cos4x = 2cos? 2x —1= -; 
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Trigonometry 


11. 


12. 


/\ 


B 
‘ 
x/2 
‘ 
x [7 C 
x/2 
| ne 
A 2x 3 
- 
iano, ene aap yt OT ee eg py By Sy 
2 4 1—-tanatanB 2 4_Y¥ 2 4-y 9 


4 
8cosx || cos? = — sin? x of lt = 8cosx ee say 
6 2 4 2 


6 cosx — 8 cosx (sin®x) —4 cosx = 1 

6 cosx — 8 cosx (1 — cos? x) — 4 cosx -1 = 0 
8 cos® x —6 cosx—1 =0 

2 (4cos® x —3 cosx) = 1 


cossx = a 
2 


Let height of the tower is TM = h and QM = MR =x 


} T™ h 

PM = /40000-x? = tan45° = = => h? = 40000 — x? 
PM _ ,/40000 - x? 

=> h2+x2 =40000 2s (i) 

tan30° = ay =>x=VBh aes (ii) 


by (i) and (2) 4h? = 40000 > h = 100. m 
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13. sin®20 + o0s'20 = = = 1 — 00820 + cos‘20 = 2 
Let cos’20 =t=t?-t+ 2 =0 
2 
> po! Spi ss eperna.. 
2 2 2 
= 2c0s220 — 1 = 0 > cos40 = 0 > 40 = (2n+1) 5 
0= (n+) 2 so=2, & clog] 
8 8 8 2 
sum of values of 0 is a 
sin(2°. in| 
14 cos — cos —— Cos 2 sin = 2 sin te : 
: 52 a3 510 * 510 er p10 ~ 59 


15.2 AM2> GM 


sin‘ a+4cos*p+1+1 
4 
so AM = GM = sin* a= 4cos*B = 1 


> (4sin* acos* p)* 


1 


sinftaei Soo" scosfe— So pa 
oO oO 5 B Bb B 4 
. . 1 
hence —2sina sing = -2 x 1x — =— J/2 
‘ B 
16. 1+sin* x =cos* 3x 
Nas Sy M——_Y 


21 sl 


Hence for equality to hold sin* x = 0 & cos?3x = 1 
sin‘ x =0>x =— 2n,-1, 0, 2, 20 


All of which satisfy cos?3x = 1 = 5 solutions. 


17. (sin30°) (sin10°) (sin (60°—10°)) (sin(60°+10°)) = ; [Fsing0™ | = 


18. pv (sinx-1)?+4 < 4siry 
2sin2y > /(sinx—1)? +4 
 2sin’y € [0, 2] 


(sinx—1)° +4 €[2, 2V2] 


Hence 2sin?y = ,/(snx—1)? +4, 


for |siny| = 1 and sinx = 1 = |siny| = sinx 
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Trigonometry 


19. Height of two tower are 20 mc 80m..... 


X—y y 
+ —_ x ——> 
h h 20 h 80 hx hx 
=tanpB > —=—, = => =y, =X-y 
y x x-y X 20 80 
hx hx h h h h 


—— $+ =X> ——+ —= 
20 =80 20 80 
5h = 80 > h= 16 


20. = (k+1) tan? x — /2a tanx + (k-1) = 0 


J21 
tana + tanp = 2h => tana tanp = sil => tan (a+B)= Reed ven ae 
k+1 k+1 gok=1 2° 2 
k+1 
42 
tan? (a+B) = et 10 

T 31 Tt T . 1 . 3 7 T T T T 
21. cos® g | 4c0s £_3cost| + sin? s [ssin2— asin 4 = 4cos® 3 — 4sin® g — 3cos*g + 3sin* g 


_4 [cos* sin?) [sin*Z cost Z + sin? Zcos? =) _3 [cos? 2 sin?) 
8 8 8 8 8 8 8 8 
T . oT 21 1 7 1 
= cos —| 4] 1-sin* —cos* — |-3] = fo 
‘4 8 3 | gai 21, eye 


22. logi2 |sinx| = 2 — log1/2 |cosx| 
logi2 |Sinx cosx| = 2 


: 1 
|sinx cosx| = — 
4 


Number of solution = 8. 
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ALP Solutions 


ds (i) L.H.S. = sec* A (1 + sin? A) (1 —sin? A) —-2 tan2A 
= sec? A+ sec? A sin? A— 2 tan? A 
= 1+tan?A+tan?A-2tan?A 


=1 =R.HS. 
2 ‘ 
(ii) eee cot* 8 aioe) (ose) (1+ sec 6) 
(1+ sin6)(1—sin®@) (1+secé) 
2 20 _ el ae 
_ cot* @(sec* 6 — 1) (1-sin6) aeeeew (1-sin6) _-RHS. 
cos* 0 (1+.sec6) (1+ sec 6) 
2. The given expression is equal to \sin4 x + 4(1—sin? x) — cos* x + 4(1—cos? x) 
= (2 sin? x)? — ,/(2—cos? x)? = (2 — sin’x) — (2 — cos*x) = cos? x — sin’x = cos 2x 
3. Two given equation as 


sina-—8sind= 4sinc-—/7sinb, 

cosa—8cosd= 4cosc—/7cosb. 
By squaring the above two equalities and adding them, we obtain 
1 + 64 - 16(cos a cos d + sina sin d) = 16 + 49 — 56 (cos b cos c + sin b sin c), and the conclusion 
follows from the addition formulas. 


4. We have cos38x = 4 cos’ x — 3 cos x, So 4 cos? x —3 = osx for all x # (2k + 1). ps wkeZ. 
cosx 
_cos27® cos81° _ cos81° 


=e 5 = 5 = tan 9° 
cos9 cos27 cos9 


Thus (4cos? 9° — 3) (4cos? 27° — 3) 


4. jer. “ O0<a, B<71/4 
2 a eg aa B= 35 ie ae oe 
=> tan 2a = tan {(a + B) + (a—)} 


tan(a +B) + tan(o —B) 
1-tan(a +B)tan(a —B) 
here tan (a +B) = 3/4, tan (a —B) = 5/12 


35 
> tan 2a = 412 Be ten oeee Ans 
4-343 48-15 
4 12 
6. atané+bsec0=c 


= (bsec@)’= (c-atan0)” = be (1+ tan? 6) = C? + a? tan? 0 — 2ac tan 0 


=> tan? 6 (b? — a2) + 2ac tan 0 + (b? -c?) =0 


—2ac 
tana +tan 2 _ 92 2ac 
=> tan (a + B) = uae a. eS ma 
1-tano tanp b*—c az —c 
a 
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Trigonometry 


/\ 
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tan ok. 


| 2 2 
LHS =5( cosec 2B — q sec2p) x a 5 = = cos ec 2p — sot led 
po +q vp’ +q 


2 2 _-: 
yp? +7 


p> +q° 
p 
q 
ne p NeBeene q 2 1 Stace eb cee sin2p . p2 +o 
pe +02 pe +2 2 sin2B cos 2p 
sin(a — 2B) 2,2 _ sin4p Do 
7 sin4p eed sin4p oon 
(a = 6B ) 
Ifa=sin(0 + a), b = sin(6 + B) 
2ab = 2sin (8 + a) sin (6 + B) 
2ab = cos (a — 8) — cos (20+ a+) 
Multiply both sides by 2cos(a — B) 
> 4ab cos (a — 8) = 2cos? (a — 8) — 2cos (20 + a + B). cos (a — ) 
= 1+ c0s2 (a — 8) —cos2(0 + a) — cos2 (0 + B) 
> cos2(a — 8) — 4ab cos (a — B) = cos2(8 + a) + cos2 (8 + B) — 1 
= 1 -—2sin?(0+ a) + 1 —2sin?(6 + B) — 1 = 1 — 2a? — 2b? 
cos7l 2cos?7 1 
(i) cot 7-— = tan a2! = =— 2 = uecee'8 
2 eee be sin15° sin15° 
sin7— 
2 
1.841 
_ 1+c0s(45°-30°) aaa 22 + /3 +1 
sin(45° — 30°) V3 -1 V3 -1 
22 
= NR ANS ETNIES pe 2E6 ayo 8 4 26 = Wi a08) G24) 
Resonance 
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(e) fe} = _ 
(ii) tan 142 =~ cot 52 eens eee 1 


1° 1° 
nee tan |45+7— 


42 1° 4° 
1-tan7— cos7— -—sin7— 
2 2 2 


= 1° = 1° 1° 
1+tan7— cos7— +sin7— 
2 2 2 


2 
fe) fo} 
cos? -sin75 | ,_N8-1 
“ e) __tesinis? | __av2_| __ (2V2- v3 +1)(v8 -1) 
cos15° cos15° Bei 5 


2/2 
[2V2_(W3-1)-(W3-1)7]__ [2Vv2_ (v3 -1)-(4-2V3)] 


2 2 
= - [V2(v3 -1)-(2-V8)] =- V6+V2+2-J3 =2+2-V3-V6 


2(tana +tany) 
2tanB = (1+ tanatany) 


1+tan*p 14( tana +tany ) 


10. L.H.S. sin 26 = 


1+tanatany 


2(tana+tany)(1+tanatany) — 2(sin(a+y)cos(a—y)) 


(1+ tanatany)? +(tana+tany)®? cos?(a—y)+sin?(a +7) 
_ _ sin2a+sin2y 
~ 14sin2a . sin2y 

sin@A — sin?B = sin(A + B). sin (A—B) 


= RHS 


11. acos 20+bsin20=c 
a(1-t°) (at) 


> 4 =c 
Leg 147 
where t = tan 0 
2 — 
A(cadieotteea 0S teh tps" 
Cct+a Ct+a 


_ 42 _ 42 
eo [cos 20. + cos 28)=-1+ 2/1 Lg t2 
2 2)1+th 1416 


1+cos2a+1+cos2p _ 
2 


*. Cos? a + cos? B = 


2 2 
err ; ac a“ +b°+ac 
simplifying and using values for t,, t, we get cos* a + cos* B = 1+— = 
eda a* +b* 


12. 4sin27° =(5+/5)"? -(3-J5)'”2 


16 sin? 27 = 8(1 —cos 54°) = 8 [sin =2 (4-10-28 | = 8-2 .10=2/5 


= (+ V5) + (8-V5)-2V(5+V5) (3-¥5) - {+5 8B} 
i 4 sin 27° =(\5 +5 }-(3- VB] Ans. 
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13. Let x = tan A, y = tan B,z=tanC 


tanA +tanB + tanC — tanA tanBtanC 


tan (A+B+C)= 
1—tanAtanB —- tanBtanC —tanCtanA 


xy +yZ+2ZxX=1 
> 1 -—tan A tan B—tan B tan C —tan C tan A=0 


> tan (A + B + C) = does not exist. 
> A+B+C=(2n+1) nel 


So 2A + 2B + 2C = (2n+1)n 
— tan (2A + 2B + 2C) =0 
> tan 2A + tan 2B + tan 2C = tan 2A tan 2B tan 2C 
2tanA 2tanB 2tanC 8tanAtanBtanC 


> + + = 
1-tan?A 1-tan?B 1-tan?C § (1-tan?A) (1-tan?B)(1 -tan °C) 
X y Zz A4xyz 
> + + = 
dex? dey" ee? (3) =y7). 2) 
14. (a) 2 sin? 3a — sin? a = (sin 3a + sin a)(sin 3a — sin a) 


= (2sin 2a Cos a)(2sin a cos 2a) 
= (2sin 2a cos 2a)(2sin a Cos a) 
= sin 4a sin 2a = sin 2a sin 3a, 


as desired. The last identity is evident by noting that 4a + 3a = x (and so sin 3a = sin 4a) 


(b) cosec a = cosec 2a + cosec 4a 
=> sin 2a sin 4a = sin a(sin 2a + sin 4a) 
R.H.S. = sin a(sin 2a + sin 4a) 


= sin a (2 sin 3acos a) = Sin 2a sin 3a= sin 2asin 4a =L.H.S. 


(c) "COS a— COS 2a + COS 3a =— (cos 6a + COS 2a + Cos 4a)= — 


_ cos4asin3a — 2sin3acos3a__ 1 


sina 2sina 2 
(d) Because 3a + 4a = 1, it follows that sin 3a = sin 4a. 


7 TT 
Sita, Pastas 


= sin a (8 — 4 sin? a) = 2 sin 2a cos 2a = 4 Sin a cosa COs 2a, 
> 3-4 (1 -—cos? a) = 4cos a (2 cos? a — 1). It follows that 
> 8cos*a-—4cos?a-—4cosa+1=O0 oa (i) 


From equation (i), we can say that cos a is a root of 8x°-— 4x?- 4x + 1=0 
(e), (f), (g) & (h) Because 3a + 4a = 1, it follows that tan 3a + tan 4a = 0. 


)\ Resonance. JEE-ADVANCED XI MATHEMATICS TRIGONOMETRY # 119 


15. 


16. 


17. 


/\ 
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tana+tan2a 2tan2a 


> = 
1-tanatan2a 1-tan? 2a 


or tan a+ 3 tan 2a — 3 tan a tan? 2a — tan 2a = 0 


2tana 2x 


Let tan a = x. Then tan 2a = . Hence 


1-tan?a 1x? 


ox _ 12x 8x" 
tx fax Heo y 


x =O or (1 —x2)9+ 6(1 — x2)?— 12x?(1 — x2) - 8x2 = 0 


Expanding the left-hand side of the above equation gives 
x8 21x4+35x?-7=0 0 0 22 tenes (i) 
Thus tan a is a root of the above equation. Note that 6a + 8a = 2n and 9a + 12a = 3n, and so 
tan [3(2a)] + tan[4(2a)] = 0 and tan [3(3a)] + tan [4(3a)] = 0. Hence tan 2a and tan 3a are also the roots 
of equation (i). 
putting x? =tin (i), we get t?-211?+35t-7=0. 2 2 2 2 aaa (ii) 
Therefore tan? ka, k = 1,2,3 are the distinct roots of the cubic equation (ii) 
tan? a + tan? 2a + tan? 3a = 21 
tan? a tan? 2a + tan? 2a tan? 3a + tan? a tan?3a = 35 


tan? a. tan? 2a . tan? 3a = 7 > tana tan 2a tan3a = al? 


tan’ atan® 2a+tan® 2atan®3a+tan*3atan?a 35 _ 
tan® atan® 2atan? 3a Z 


L.H.S. =2 sin Ane Joos (AS) + COS (z-$) 
2.2 2.2 2 2 
=2sin Ase cos (A*) +1-2sin? (z-9) 
4 4 4 4 
._ (n-C A-B ; x C 
=2sin cos sin +1 
4 4 4 4 
_{x-C A-B x C 
=1+2sin cos cos| —+ 
4 4 4 4 


. nz—-C . A+C+nx-B).. nm+C+B-A 
=1+2sin | —— || @sin sin 
4 4.2 4.2 


=142sin (455) asin) gin 29) =1+4sin (=54) sin ==") sin = =R.H.S. 
4 8 8 4 4 4 


cot?a + cot?2a + cot?3a = 5 


Let P denotes the desired product, and let Q = sina sin 2a sin 3a....... sin 999a. 
Then 29° PQ = (2sin acos a)(2 sin 2a cos 2a)......... (2 sin 999a cos 999a) 
= sin 2a sin 4a.....sin 1998a 
= (sin 2a sin 4a........ sin 998a) [—sin(2x — 1000a)]. [-sin(2x — 1002a)]........ [-sin(2a — 1998a)] 
= sin 2a sin 4a........ sin 998a sin 999a sin 997a ....... sina=Q. 
It is easy to see that Q 0. Hence the desired product is P = = 
We have to prove that 
2 sin 2°+4 sin 4° +......... + 178 sin 178° = 90 cot 1° 


which is equal to — 
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18. 


19. 


20. 


21. 


/\ 


2 sin 2°. sint® + 2( 
We know that 


2sin 4°.sin1®) +......... + 89 (2sin 178° . sin1°) = 90 cos 1° 


2 sin 2k° sin1® = cos(2k — 1)° — cos(2k + 1)° 


We have 2 sin 22. 


sint? + 2 (2sin4®.sin1°) + 3 (2 sin 6° sin 1°) + 4(2 sin 8° sin 1°) +....4 89 


(2sin178°. sin1°) = (cos1° — cos3°) + 2(cos3° — cos 5°) +........ + 89(cos 177° — cos179°) 


= cos 12+ cos 3° + cos 5° + cos 177° + 89 cos 12 


= cos 1°+ 89 cos 1° + (cos 3° + cos 5° + ...... + cos 177°) = 90 cos 1° + 0= 90 cos 1° 


tan 20 = tan= 


Shs ieee 
0 


55-2 —nr=0 
ts) 


20? —-nn0-2=0 
6 = nxt nen? +16 ved 
4 3 
We have 
5 sin x cos y = land 4 tan x = tan y 
> 5 sin x cos y = 1 and 4 sin x cos y = sin y cos x 
> sin X COS y = ' and cos x sin y == 
> sin x cos y + cos x sin y = 1 and sin x cos y~ 60s x sin y = ~ = 


> sin (x + y) 


and y =(n 


4 x ee x 
sin— —cos— || 1+ sin—cos— 
2 >| 


_ 1 : : - 4 3 
= —_— d _— = — — 
sin 5 and sin (x — y) sn sn ( a} 


T T 1. 3 
—m) —+ (—1)" —+ (-1)™' — sin’ | -~|;m,neZ 
at oe) Wee vas a ke (-2) e 


2 *) COS X 


a. x 2 
= or sin —— cos— = —cos x 
3 2 2 3 


2 1+sin~cos* 
2 2 
or ee ee or ae ee eee 0 
9 9 9 
or 4 sin’x —9sinx+5=0 or (4 sin x — 5) (sinx — 1) =0 
or sin x = 1 => x = nn +7 
We have, 


2n 3 
X+Y= a eer 


Resonence 


Educating for better tomorrow 
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Now, cos x +008 y => = 2.08 **¥) cos (4) -> 


22. 


23. 


24. 


25. 


/\ 


2 


> oe | e2 [using : piyeeny 
2 3 


2 


Clearly, cos (45%)- : is not possible. 


Hence the given s 


ystem of equations has no solution. 


Let 48* = u and 3'sy= v. Then, the given system of equations reduces to 


U+VHT (i) 
BU 2v= 200 (ii) 
Eliminating v between (i) and (ii), we get 5u? — 22 + 2u=2 
> 5u? — 22 + 2u=2 > (5u + 12) (u-—2) =0 
> u-2=0 [. u=4°™> OQ forall x .. 5u+ 12> 0] 
> u=2 > Asim = 2 
=> 22 sinx — D1 => 2 sinx = 1 
> sinx = > sinx — 
2 2 
> sinx = sin = > xenns (Ay eineZ 
putting the value of u in (i), we get v = 9 
> Bivcosy — B2 => 1 = 
cos y 
1 T 
> cos y = — > cok dance 
v1 
=> y=2mn a sneZ 


Hence, x = nz + (-1)" sandy =2 mr 7 , where m,n —Z 


cos 8 + sin® = cos 20 + sin 20 
or cos 0 — cos 20 = sin 20—sin 0 


0 30 


or 2 sin ee sin 228 sin — cos — 
2 2 2 


2 


a) . 30 30 
> sin —=0 or sin — =cos— 
2 2 2 
> 6 = 2nn or 0 = Ele a 
3 6 
8 sin?x cos x = /3 sin x + cos x. = 4(2 sin x cos x) sinx = 3 sin x + cos x. 
> 2(2 sin 2x sinx) = 3 sinx + cos x. => 2cos x —2cos 3x =/3 sinx + cosx. 
> cos X —V3 sin x = 2 cos 8x. = 00s 3x = cos{ x+ 2 = ox=2nn e(x+2],ne1 
(i) by taking positive sign x = nx - nel 
(ii) by taking negative sign x = = - ce nel 


. : 3 
sin®x cos 3x + cos?x sin 3x + 3 =0 


> sin®x (3 cos*x — 3 cos x) + cos*x (3 sin x — 4 sinx) + : =0 
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26. 


27. 


28. 


29. 


/\ 


2 sin 4x = 


Yi UU Y 


sin 4x =— 


X=— + 
4 


3 sin x COs x(cos?x — sin?x) + 


=0 


0 | Go 


8(sin x cos x) cos 2x + 1 =0 
1 


i 
2 


—1 mt 7 nel 
24 


V3 sin x = 2(cos x + cos*x) 


Squaring both sides, we get 


3 sin?x = 4(cos*x + cos*x + 2 Cos*x) 


> 3(1 — cos?x) = 4 cos*x + 4 cos*x + 8 cos®x. 


> 4 cos*x + 8 cos*x + 7 cos*x —-3 =0 


> (cos x + 1) (2 cos x — 1) (2 cos*x + 3 cos x + 3) =0 


> cos x =— 1 > X=(2n+1)a:nel 


1 
or cos X =— 
2 


> x=2nn+ 7 nel 


; : ee 
sin*x + cos*x — 2sin®x + ri sin?2x = 0 


WY Uv J 


sin?x = 


: 3 
(sin?x + cos®x)? — 2 sin?x cos’x — 2 sin®x + ri 4 sin’x. cos*x = 0 


1 -—2 sin®x + sin2x cos’x = 0 
sin*x + sinex —1 =0 


vb-1 
2 


cos 2x = 2— 5 


=> x=net > cos (2-6), nel 


13-18tanx =6tanx-3 oe (1) 
=>13 - 18 tanx = 36 tan*x + 9 — 36 tanx 


2 1 
=> tanx =— , -— 
3 6 


Put in (1) > tanx = : is correct 


2 
>xX=nn+tan' 5 =Nn+Q=0,7+0,-2+ 0,20 + ain (-2n, 27) 


3-2cos 8-4 sin 


8 —cos 20+ sin 20=0 


=> 3-2cos0 — 4 sind — 2cos’”0 + 1 + 2sin® cosd = 0 


=>4-2cosd-4s 


in — 2cos?0 + 2sin8 cosé = 0 


=>2-2cos 0-4 sin 0 + 2sin20 + 2sin® cos0 = 0 
=> 2 - 2(cos0+sin8) —2sin6+2sin8 (sin6+cos6) = 0 


Resonence 
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= (sin 8 + cos 6) (— 2+ 2sin6) + 2-—2sind=0 = (sin0+cos 6-1) (—2+ 2sin6d) =0 


=>sinOd=1 orsind+cos0=1=> @=2nn+7 or cos{ 0-4] = cos 


=> 0=2nn+= or 0-~ = 2nnt~ = 0=2nn+ =, 2nn 
2 4 4 2 
30. sin? 4x + cos®x = 2 sin 4x . cos*x = sin? 4x — 2sin4xcos*x + cos®x = 0 
= (sin4x — cos*x)? + cos?x —cos*x =0 = (sin4x — cos*x)? + cos*x (1— cos®x) = 0 
=> sin4x—cos*x=O once (1) 
and cos’x (1-cos®*x)=O aes (2) 
From (2) cos*x = 0, 1 
Case-I cos*x = 0 >xX=nr - => 4x = 4nn+2n 
sin 4x = 0 
= equation (1) is also true 
Case-II cos*x = 1 => sin*x=0 
> xe=ntr equation (1) becomes 
0-1=0 false solution is x=nntt 


31. We have cos 5A = cos(3A + 2A) = cos 3A cos 2A — sin 3A sin 2A 

(4 cos? A—3 cos A) (2cos?A — 1) — (8sin A — 4sin°A)(2sin A cos A) 

(4cos’A — 3cosA) (2cos? A — 1) — (8 — 4 sin?A)(2sin?A cos A) 

(4cos® A — 3cos A)(2cos?A — 1) — {8 — 4(1 — cos?A)} {2(1 — cos?A) cos A} 

(8cos°A — 10cos’A + 3cosA) — 2cos A(1 — cos?A)(4cos?A — 1) 

(8cos°A — 10cos’A + 3cosA) — 2cos A(5cos?A — 4cos*A — 1) = 16cos°A — 20cos’A + 5cosA = RHS 


2 
32. cos 30 = 4 cos°6 — 3cos@ = cos0 (4 cos*0 3) = 5 [a+2) fexd{aed) ->} 
a a 


a eel a? +4 au a +L 
2 a a? 2 ae 


so k must be odd integer. 
Ka 158) Syeccceess , 49. 


— 2 
; 2 
33. (sin20 + /3cos26) -5 = cos{ 2-20 >4  Jsina0 8 cosz0] - cos(=-20) -5 = 0 
= 4 cos? T= — cos 7 26 -—5=0 > cos E36 ae => cos 786 =-1=cos7 
6 6 6 4 6 
anx «= _ 7h 19% 


= ™_99 =2nntn 5062" =n = eb ee >06= —,—. 
6 6 2 12 2 12 12 
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